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THE REDUCTION OF PATENT FEES. 

The patent systew of this country was established 
“to promote the progress of useful arts,” as set forth 
in the title of the creative act of April 10,1790. This 
wise purpose has been most grandly accomplished, and 
we have become a nation of inventors. It was prob- 
ably no part of the original design that this system 
should be a source of revenue to the general govern- 
ment, yet so greatly has the business of the Patent 
Office been extended ( iat we are officially informed in 
the last report of tae Commissioner of Patents that 
there was on Januzry 1, 1891, the sum of $%,872,745.24 
in the treasury of the United States which had been 
received from the Patent Office in excess of its ranning 
expenses, and that the excess for the single year of 
1890 was $241,074.92. This surplus has been taken from 
the pockets of inventors for fees. Every inventor pays 
a first fee of $15 when he makes an application for a 
patent, and a final fee of $20 before his patent can 
issue. Now, while this large surplus may be proof of 
the prosperity of the Patent Office, it is also proof that 
inventors are paying more in fees than is necessary for 
the support of the system as at present managed, and 
more than is necessary to accomplish the design of its 
institution. Of course, the cheaper petents can be 
obtained, the greater the number that will be applied 
for, and the more will the inventive business of the 
country be stimulated, and the greater will be ‘the 
progress of useful arts.” That the present tariff of 
fees is too high seems to be proved by the report 
already mentioned, in which it is stated that the nuw- 
ber of patents withheld for non-payment of final fees 
during the year 1890 was 3,559. In other words, 3,559 
inventors who had paid their first fees of $15 each, or 
$53,385 in the aggregate, after their applications had 
been granted failed to pay their final fees, and for- 
feited their patents and the money already paid. How 
many were too poor to pay cannot be told, probably 
a large proportion. The number of patents issued in 
1890 for inventions, exclusive of designs and reissues, 
was 25,284. If a reduction of $10 in each of these 
final fees had been made, the total reduction would 
have been $252,840, or a little more than the surplus 
for that year, and it is probable that if such a reduc- 
tion had been made, enough more of the final fees that 
were forfeited would have been paid to have more than 
made up the deficiency. From this resume, believed 
to be a correct statement of the facts, it seems evident 
that a reduction of $10 might safely be made in the 
fees in each case of obtaining a patent, that it would be 
a boon to the inventor, and would “ promote the pro- 
gress of useful arts.” 

oo 
BUILD UP THE NAVY. 

In 1886 the House Naval Committee were of the 
opinion and recommended that the government should 
at least create a navy that would be of respectable size 
and that it should demonstrate its capacity to increase 
rapidly to any required extent. 

In what manner can such proposed rapid increase be 
provided if substantial encouragement be not giveu to 
our manufacturers to enable them to maintain the 
most improved modern plant for such work? What 
incentive will these manufacturers have to keep in 
hand the mechanism for this magic expansion unless 
appropriations are continuous and liberal? It would 
be impossible to exercise too great impartiality in the 
recognition of those who risk their wealth and reputa- 
tion in the vast undertakings thus far so inadequately 
provided for. 

The silver me” are so eager for the success of legisla- 
tion that will guarantee a market for their mines, and 
the farmers are so clamorous for the political control 
which they believe will secure for them an outlet for 
their produce, that they cannot pause long enough to 
realize that a liberal naval policy will, by the aid of its 


| insurance and mechanical education, assure an increase 


of the output of the mines of the one and the more 
rapid and secure transit of their grain for the other. 
These and other important advantages would be at- 
tained by a policy of generous appropriations for in- 
creasing the strength of our navy. 

Since 1861, when a wooden ship could be built and 
armed with iron smooth-bore guns in three months, 
thirty years have passed, during which time the most 
prominent European powers have adopted and de- 
veloped the models, suggestions, and conceptions that 
were the direct fruit of our civil war, and which have 
produced radical alterations and Cnnsstematene in 
vessels of war. 

As many years are now required as — formerly 
to build and arm a modern battleship. What folly, 
therefore, to talk of creating a navy in an emergency. 

If we are to havea navy at all, let us have one that 
can whip the enemy if we must fight, and one that 


rms | Will be a school of the highest form of mechanical eda- 


cation if we shall be blessed with peace. 


. The country's naval strength cannot be reached and 


maintained by impetuous and spasmodic effort; it can 
only result from a well determined programwe of such 
magnitude and duration as will induce our manufac- 
turers to make the requisite provision for such a sup- 
ply as will secure and reward their best efforts. 
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What is needed is a legislative encouragement that 
will secure for the nation the ripest fruit of our ablest 
mechanical winds, ready and willing to acquire and 
impart the education that such a policy must entail. 
Congress encourages medical development, agricultural 
development, makes special legislation for mining and 
opens the treasury for thousands of measures of greater 
or less importance; why not give equal stimulus to the 
new industries that have become so necessary and 
prominent a factor in the development of our new 
navy? 

Whether these expenditures are needed from the 
standpoint of insurance, for “no man objects to pay- 
ing money to have his house insured against tire, 
though he never expects it to be burned, norshould he 
object to the slight tax necessary to insure his house, 
his business, his country, against the transgressions or 
the possible transgressions of an enemy,” or whether 
from the standpoint of avoiding temptation, for ‘there 
is no greater temptation to malevolents than an un- 
defended people, a country with unprotected shores is 
an invitation to all the thieves and fobbers of the 
world,” or whether from the standpoint of education 
in the mechanical arts, to which we wish to give par- 
ticular prominence, the work of protecting our nation, 
its people and its wealth, should go on vigorously and 
the requisite lines of naval and shore defense pro- 
vided without delay. This done, and we shall be a 
nation anxious for peace, ready for war. 

Oa 
THE PATENT CENTENNIAL CELEBRATION. 

The significance of the exercises connected with this 
celebration touches almost every department of human 
activity, and it is difficult to exaggerate the import- 
ance of their real meaning. Coming so gradually as 
we have toa realization of the vast results which have 
been but a natural outgrowth of the establishment of 
our patent system, one does not immediately perceive 
how great has been the actual progress, a conviction 
of which is most forcibly borne in upon the mind when 
it is remembered that it is only a hundred years ago 
that President George Washington signed the original 
law putting the patent system on a permanent basis. 
The present anniversary of this day is, therefore, fit- 
tingly marked in the programme of exercises for the 
week by an excursion to Mt. Vernon and an address on 
‘““Washington as an Inventor and Promoter of Im- 
provements,” while the programme for the evening 
of the same day includes a meeting presided over 
by the inventor who has given his name to the 
telephone. And the subjects of the papers of this 
evening—could they but be looked upon in the light 
which was vouchsafed our legislators of a hundred 
years ago—what would they not suggest of the mar- 
velous and incredible? One of these papers of itself 
covers a wide scope, and touches upon many separate 
branches of inventive activity. It is entitled “‘ The 
Relation of Invention to the Communication of Intel- 
ligence, and the Diffusion of Knowledge by Newspaper 
and Book.” This rather Baconian title, however, wide 
as its scope, by no means trenches on the subjects of 
other speakers, as the literary feast provided by the 
programme has many other equally interesting and 
comprehensive papers. The most important of these 
we shall endeavor to lay before our readers, in whole 
or in part, at an early day. 

Waves Caused by Explosions, 

Methyl nitrate, CH,NO;, may give by explosion CO, 
+CO oa N; + 3H,0, or2CO, + N; H, co 2H.0. In both 
cases the volume of the gas generated is the same, viz., 
1,028 liters for 1 kilogramme, the heat of decomposition 
being 1,451 calories. These numbers are very nearly 
the same as those furnished by nitro-glycerine and 
gun cotton. The pressure developed when 1 kilo- 
gramme of methyl nitrate is exploded in a vessel of 1 
liter capacity is uo less than 11,000 kilogrammes per 
square centimeter. The author has attempted to 
measure the velocity of propagation of the waves, but 
the vessels employed were always broken by the shock. 
A calculation shows that the resistance offered by the 
vessels only increases with the thickness up to a certain 
limiting pressure. The pressure developed above this 
limit has infinite force. Hence nothing can resist it.— 
M. Berthelot, Academy of Sciences, Paris. 
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Sustaining Capacity of the Great Republic. 

According to a recent census bulletin, the ratio of 
land and water surface is 98°16 and 1°84 per cent re- 
spectively. This bulletin also gives the area of the 
States and Territories by counties, and the classifica- 
tion of the latter by sizes. The average number of per- 
sons to each square mile of the land surface of the 
Union is 21°08. 

As illustrative of the sustaining capacity of the 
United States, the bulletin says that if Texas, the 
largest State in the Union, was as thickly populated as 
the State of Rhode Island, it would have 83,528,628 in- 
habitants, while if the United States had a density of 
population equal to that of Rhode Island, the popula- 
tion of the Union, instead of being 62,622,250, would 
reach the enormous sum of 945,766,300, or nearly two- 
thirds of the present population of the world. 
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on Barnum Institute of Science and History. 





Scientific American, 


sengers along the canal, stopping at numerous 


Those whose association of ideas with the name of | places. 


p. T. Barnum are only of the street parade, canvas 
tent and hippodrome can hardly realize the fact that 
in Bridgeport, Conn., where his home has been for 
wany years, people think of him mainly as a most 
kind-hearted gentleman and public-spirited benefac- 
tor. His gifts to the city are numerous and munifi- 
cent, and be has recently crowned them all by pur- 
chasing an ample lot centrally located and beginning 
the erection of an elegant and spacious edifice which 
is his gift to the Scientific and Historical Societies of 
Bridgeport. More thana year ago he had informed 
those societies that he had remembered them in his 
willto the amount of $200,000; but his sensible con- 
clusion has been to become, as far as possible, his own 
administrator, and hence the immediate erection of 
the building now briefly described. In style it will be 
purely Romanesque, with abundant ornamentation. 
At the angle of the streets there will be a grand dome, 
flanked by baleonies. An historic frieze, with figures 
half life-size, will extend between the cornice of the 
dome and the top of the circular windows of the third 
story. Its five panels will set forth the various stages 
of the municipal career from colonial times down to 
the present day, and the medallions in the interspaces 
will be embellished by likenesses of eminent men. The 
waterial for the frieze will be terra cotta, and the in- 
tention is to make it a fine work of art. The upper 
parts of the dome and towers will be covered with 
copper, while the remainder will be tiled. At the 
apex of the dowe there will be a gilded eagle. Back 
of the main dome will stand an observatory for astron- 
omical purposes. The ground floor will be given up to 
stores, the rental from which will go to maintain the 
expenses of the building. The entrance to the Scien- 
tific and Historical rooms will be a gateway through 
the square tower on the right. The division be- 
tween these rooms will be merely an open 
screen of arches and columns, so that free access can 
be had to any part of the floor, with the exception of a 
small hall intended for the use of the city medical so- 
ciety, and another room for business meetings. Under 
the observatory will be a fire-proof vault, in which 
may be stored specially precious relics and scientific 
specimens. The staircases and division walls are also 
to be fire-proof. In the third story will be a long 
hall lighted by sky lights, adapted for a picture gal- 
lery. A large room in the east wing will be devoted to 
exhibits of the two societies, while the auditorium for 
lectures will occupy the dome, but with sliding doors 
waking the entire floor available when there may be 
occasion for so much space. The building material 
will be red sandstone, and the edifice will be a perfect 
model of its kind. 


—_—_~" _— 
——-t-o->- a 





Site of the Chicago World’s Fair. 


President Lyman J. Gage, of the Chicago Board of 
Directors of the Columbian Fair, recently made an in- 
teresting report upon the progress made during the 
past year, from which we extract the following particu- 
lars as to the grounds, buildings, and transportation 
facilities : : 

The South Park system consists of two great parks 
connected by the Midway Plaisance, a strip of land a 
mile long and 600 feet wide, and united by boulevards 
with the heart of the city and with the West Side and 
North Side parks. Both Washington and Jackson 
Parks, and the Midway Plaisance, as well, have been 
placed at the disposal of the Columbian Exposition. 
The South Side system of cable cars connects with the 
two parks, and the Illinois Central Railroad passes 
near the western boundary of Jackson Park, and, with 
other roads, will be directly connected with the Fair 
during its continuance. 

By reason of the greater picturesqueness of the lake 
shore site and the superior accessibility of Jackson 
Park, both by water and land, and for the additional 
reason that being now for the most part unimproved 
it is more readily adaptable to the purpose, Jackson 
Park has been chosen as the principal site of the Fair. 
The eighty acres at the north, which are now laid out 
and under cultivation, form but a small fraction of the 
entire area of this park, which extends a mile further 
soath, broadening constantly along the curving shore 
of the lake. In this unimproved portion, much of 
which is thickly wooded with native trees, the ground 
is being prepared for a system of lagoons and canals 
from 100 to 800 feet wide, which with the broad, grassy 
terraces leading down to them will pass the principal 
buildiogs, inclose a wooded island 1,800 feet long, and 
an a circuit of three miles navigable by pleasure 

ts. 

These canals, which will be crossed by many bridges, 
will connect with the lake at two pointe—one at the 
southern limit of the present improved portion, and 
the other more than half a mile further south, at the 
great main court of the exposition. At this point, ex- 
tending eastward into the lake 1,200 feet, will be piers 
which will afford a landing place for the lake steamers 
and inclose a harbor for the picturesque little pleasure 
boats of all epochs and nations which will carry pas- 





This harbor will be bounded on the east, far out in 
the lake, by the long-columned facade of the Casino, 
in whose free spaces crowds of men and wowen, pro- 
tected by its ceiling of gay awnings, can look east to 
the lake and west to the long vista between the main 
edifices as far as the gilded dome of the Administration 
Building. The first notable object in this vista will be 
the colossal statue of Liberty, rising out of the lagoon 
at the point where it enters the land, protected by 
moles which will carry sculptured columns emblemati- 
cal of the thirteen origina! States of our Union. Be- 
yond this, beyond the first of many bridges, will lie a 
broad basin from which grassy terraces and broad 
walks will lead on the north to the south elevation of 
the enormous Main Building, and on the south to the 
structure dedicated to agriculture. 

The main building, extending northwestward a third 
of a mile, will be devoted to manufactures and liberal 
arts, and will receive from all nations the rich pro- 
ducts of modern workmanship. Recalling, architec- 
turally, the period of the classic revival, it has the vi- 
vacity, the emphatic joyousness of that awakening 
epoch. The long, low lines of its sloping roof, sup- 
ported by rows of arches, will be relieved by a central 
dome over the great main entrance, and emblematic 
statuary and floating banners will add to the festive 
character. The north elevation of the classic edifice 
devoted to agriculture will show a long arcade behind 
Corinthian columns supporting a series of triple arches 
and three low, graceful domes. Liberally adorned 
with sculpture and enriched with color, this building, 
by its simplicity, refinement, and grace, will be idyli- 
cally expressive of pastoral serenity and peace. At 
its noble entrance a statue of Ceres will offer hospi- 
tality to the fruits of the earth. Beyond it, at the 
south, sixty-three acres of land will be reserved for the 
live stock exhibit. 

The lofty octagonal dome of the Administration 
Building forms the central point of the architectural 
scheme. Rising from the columned stories of its square 
base 250 feet in the air, it will stand in the center of a 
spacious, open plaza, adorned with statuary and foun- 
tains, with flower beds and terraces, sloping at the east 
down to the main lagoon. North of the plaza will 
be two buildings devoted to mining and electricity, the 
latter bristling with points and pinnacles, as if to en- 
trap from the air the intangible element whose achieve- 
ments it will display. South of the plaza will be 
Machinery Hall, with its power house at the southeast 
corner. A subway at the west wall will pass under the 
terminal railway loop of the Illinois Central road to 
the circular Machinery Annex within. North of this 
railway loop and along the western limit of the park 
will be the Transportation Building. Still further 
north, lying west of the north branch of the lagoon at 
the point where it incloses the wooded island, will ex- 
tend the long shining surfaces and the gracefully curv- 
ing roof of the crystal palace of Horticulture. Follow- 
ing the lagoon northward one will pass the Women’s 
Building, and, eastward, will reach the island devoted 
to the novel and interesting fisheries exhibit, shown in 
an effective low-roofed Romanesque structure flanked 
by two vast circular aquaria in which the spectator 
can look upward through clear waters and study the 
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New Signaling Inventions Called for, 

On February 20 last a collision took place in the 
underground railway tunnel of the Harlem Railway 
Company at 85th Street, New York City, by which six 
persons were killed and several injured. The casualty 
was due to a rearward collision; an express passenger 
train going thirty miles an hour ran into the rear cars 
of another train moving in the same direction at six 
miles per hour. The cars of the slower moving train 
were telescoped and wedged together into a shapeless 
mass, a stove was upset and fire instantly added to the 
horror of the scene. The slow train was nearly empty, 
as it was on its way to the cleaning yard. Nearly all 
those who were upon it were hurt or burned to death, 
The tragedy was due to lack of audible signals. The 
railway is admirably equipped with the electrical block 
system of signals, with brilliant signal lights, but these, 
owing to the steam and smoke which fill the tunnel, 
could not be seen. Hence the sad resuit. It seems this 
most dangerous condition of things has been allowed 
to exist for years, with liability to accident at any 
moment. The fire was due to the car stove, Great 
public indignation was occasioned when this fact was 
made known. The officers and directors of the New 
York, New Haven and Hartford Railway Company 
were arrested, have been indicted, and will be tried. 
The New York State law forbids the use of stoves in 
cars on any railway of more than fifty miles length. 
As the cars of both the trains that collided are owned 
by the New York & New Haven Railway Company, 
which does not run for fifty miles within the State, it is 
thought the directors cannot be legally punished. But 
an attempt to do so will be made. The New Haven 
Company has not yet fully adopted steam heating. 

The Grand Jury of New York state that some new 
system of audible signals is absolutely required. Here 
is achance for inventive genius. It is hoped practical 
inventions in this line will soon be forthcoming. This 
is the way the jury presents the matter : 

“The Grand Jury has been made satisfied that the 
present system of signaling in the Granc Central tun 
nel of the Harlem Railroad is inadequate. A part of 
this inadequacy is due to conditions of fog and smoke, 
which serve to obscure the signal lights. Some effi 
cient system of audible signaling onght therefore to 
be added—some connection with the danger signal, 
which, in contact with the locomotive, should sound 
an alarm within the locomotive cab, as an unmistaka- 
ble notification to the engineer that the danger signal 
is set against him. We further recommend that the 
State Railroad Commissioners be immediately em- 
powered and directed by the Legislature to recommend 
and require such further improvements and means to 
public safety throughout this entire tunnel system as 
can be skillfully devised.” 

Judge Fitzgerald told the Grand Jury in discharg- 
ing them that their action in the tunnel! collision case 
had met with public approval, and is recognized on 
all sides to have been dictated by a high sense of the 
duties and responsibilities attached to their body. 
‘Copies of the presentment,” he said, * will be for- 
warded to the railroad commissioners, to both 
branches of the legislature, and to the Governor of the 
State, with a view of accomplishing any further legis- 
lation that may be necessary in order to compel those 
who are intrusted with large public franchises to adopt 








creatures of the ocean and river. This building will be 
directly west of the northern opening of the system of 
lagoons into Lake Michigan, and ina straight line with 
the Government Building and the Main Building, 
which extend along the lake shore to the southeast. 
North of the lagoon which bounds this fisheries 
island lies the present improved portion of Jackson 
Park, which will be reserved for the buildings of the 
States and of foreign governments. The Illinois build- 
ing will occupy a commanding position here, its classic 
dome being visible over the long lagoon from the central 
plaza. Along the Midway Plaisance will be placed a 
number of special exhibits, like the historical series of 
human dwellings, reproductions of famous streets, etc., 
and it is probable that some of these may overflow into 
Washington Park. At the junction of the Midway 
Plaisance with Jackson Park is the site chosen for the 
Proctor tower, which, rising 1,100 feet into the air, will 
command a majestic view of the beautiful grounds and 
buildings, brilliant with light and color, and the great 
city lying between boundless levels of land and sea. 
Thus the various portions of the exhibition will be 
equally accessible by water and by land. The traveler 
may come by carriage, by cable, or by rail, and be car- 
ried from one section to another on the elevated roads 
which will connect and perhaps penetrate the build- 
ings, or follow the broad footways which will surround 
them. Or he may arrive by steamer from the lake and 
board one of the gay boats which will glide from build- 
ing to building along the lagoons. But by whatever 
path he comes he will behold a scene of commanding 
beauty—noble edifices grouped with consummate art 
in grounds admirably disposed. The genius of the late 
consulting architect and his eminent coadjutors will 
here proclaim to the world the supremacy of American 
architecture and the artistic resources of the new world 
Columbus discovered four centuries ago. én 


the best and most improved methods to secure public 
safety.” 
Artificial Rubies, 

The experiments of MM. Fremy and Verneuil on the 
artificial production of rubies have been in progress for 
some years, but it appears from their recent communi- 
cation to the Comptes Rendus that they have now suc- 
cessfully overcome the difficulties which attend their 
manufacture, and are obtaining much larger crystals, 
The artificial rubies have already been employed as 
pivots in watches, and are said not to be inferior to the 
natural stones in hardness. The process consists in 
heating alumina and a trace of potassium bichromate 
with barium fluoride or a mixture of fluorides of the 
alkaline earths to a high temperature for several days. 
Recent progress has been due to the discovery that the 
addition of a small quantity of potassium carbonate to 
the mixture, so as to render the fused mass alkaline, 
facilitates the formation of the crystais. It is believed 
that the crystals are produced directly from the inter- 
action of the volatile compounds produced, and by em. 
ploying crucibles of several liters capacity in gas fur- 
naces as much as 8 kilos., or 644 pounds, of rubies are 
obtained in a single operation. 
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THE Lick telescope is the most powerful glass in the 
world. It is reported the observers at Mount Hamilton 
have lately kept a sharp eye turned upon the shadow 
of one of the moons of the planet Jupiter. This shadow 
seemed double, indicating that the tiny moon which 
cast it is also double. Since the first hint of the dis- 
covery many observations have been made through 
the Lick glass, all tending to confirm the original im- 
pression, to wit: That this particular satellite of the 
greatest of the planets is double—a dot of a moon re- 





volving around the main moon, 
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A TOOL FOR DEHORNING CALVES. 

The illustration shows a tool specially designed for 
conveniently and rapidly cutting out the horns of 
calves in such a way as to destroy all future growth of 
the horns. It has been patented by Mr. Charles T. 





INGREAHAM’S DEHORNING TOOL. 


lograbam, of Dwight, lll The tool has two knife 
arms connected with each other by a pivot pin, and 
bearing segmental knives with V-shaped edges, as 
shown in Fig, 1, the edgeof one knife being adapted 
to fit over the edge of the other knife. On one arm is 
a handle, by means of which the operator holds the 
tool in the desired position when a horn is to be cut 
out, which is effected by striking on the outer side 


of the other arm with a mallet, as shown in 
Fig. 2, a stop on the inner side of each arm 
limiting the inward movement of the knives. The 
knife on the arm which is struck by the mallet is 
designed to enter the skin and cut out the horn be- 
neath it, coming out on the opposite side, and leaving 
a coneave opening, on account of the dished form of 
the knives. 


— -_>+?>o 
Fast 

included in the work turned out this winter by the 
Herreschoffs, Bristol, R. L., is the Mississqui, a steam 
launch 48 feet long and 74¢ feet wide, built for W. 
Seward Webb for use on Lake Champlain. Her hull 
is mahogany. Her speed on trial was 1944 miles an 
hour. 

A steam yacht, 112 feet long, is now building for 
Wm. R. Hearst, a son of the late Senator Hearst, of 
California. She is to bave a required speed of 25 miles 
per hour. A steam yacht, 98 feet long, is building for 
BE. D. Morgan, of New York, the speed required being 
23 wiles an bour. A smal! steam launch, to be used as 
a yacht tender, is building for a New York gentleman. 
— Boston Globe. 


Launches, 
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AN IMPROVED PIPE HANGER. 

The illastration represents a simple and inexpensive 
hanger whereby pipes of any size may be conveniently 
put up without the aid of a blacksmith, so as to be sub- 
stantially supported and present a neatly finished ap- 
pearance. It consists of a hook whose shank has holes 
at an angle with each other, the hook being supported 
by a rod adapted interchangeably to either of the 
holes, while the wal! plate also bas holes at angles with 
each other to receive and sustain the hanger rod. Figs. 
l and 2 show the hanger as used to support a pipe from 
the ceiling or from aside wall, and in the employment 
of extra hooks. The wall piate, also, has backwardly 
projecting spurs or teeth, to be driven into the wall to 
temporarily sustain the hanger prior to effecting a per- 
manent fastening, and the cemtral part of the hook 
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body is perforated parallel with one of the shank 
holes to receive an additional sustaining spike, which 
may be used simultaneously with the hanger rods to 
support a heavy pipe, as shown in Fig. 1, the spike 
support alone being employed in Fig. 3. A heavy line 
of pipe may be supported from either the floor or the 
ceiling in the manner shown in Fig. 4, the hooks being 
bolted together to nearly encircle the pipe. 

Further information relative to this improvement 
may be obtained of the patentees, Messrs. Frank G. 
and George L. Scott, No. 24 Spring St., Newport, R. I. 

eee ee 
A SELF-ADJUSTING GIRTH FASTENER. 

The illustration represents a simple and durable 
girth fastener adapted for general purposes, which is 
self-adjusting and self-locking, and readily tightened 
or loosened without the use of buckles. It has been 
patented by Mr. William T. McFarlane, of Stockton, 
Utah. Fig. 1 isa front view of the improvement, with 
a strap held thereby, in closed position, and Fig. 2 is 
an open side view. The fastener has an arm with one 
end formed into a hook adapted to be hooked on toa 
ring secured to the saddle tree, while the lower end of 
the arm has a handle, the arm being opened between 
the handle and hook and provided with three trans- 
verse bars. The end of a strap is secured on the upper- 
most bar, and the strap is passed downward under a 
cross-bar of an open frame connected by suitable 
links with one end of the belly-band. The strap 
is afterward passed upward over the lower cross- 
bar of the arm, thence downward under a second 
cross-bar of the frame, the free end of the strap 
being then extended upward loosely over the middle 
eross-bar of the arm. The strap is locked in place by 
the middle cross-bar, on account of the several layers 
of the strap lying close to each other, the pull being 
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exerted in line with the strap, and, as no buckles are 
used, chafing or otherwise injuring the animal is en- 
tirely prevented. The two lower cross-bars, and the 
lower one of the upper bars, are preferably provided 
with friction rollers to ease the movement of the band. 
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AN IMPROVED ASTRONOMICAL MIRROR. 

The accompanying illustration represents details of 
construction whereby concave mirrors of long focus 
may be readily produced from plane-faced mirrors, ac- 
cording to a patent issued to Mr. Dennis O’Brien, of 
Oswayo, Pa. Fig. 3/s a small view of a six foot tele- 
scope tube of severty-two feet focus, of which M is 
the primary focus and also the inside focus of the con- 
vex hyperbolic mirror, E, whose outside focus, D, re- 
ceives the enlarged and perfected image of the object, 
the image at D being as large as that formed by a 
single objective whose focal distance is 1,650 feet. To 
make such a reflecting mirror, a pan is employed for 
securing to the end of the tube and properly bending 
the plane mirrors, Fig. 1 being a rear view and Fig. 2 
a sectional view of such a pan, which is three-eighths 
of an inch deep and half an inch thick, of a flanged 
construction, to give rigidity and lightness, and with 
warginal holes for bolting it to the tube and to facili- 
tate bandling it with tackle. The pan and mirror are 
designed to weigh only about 1,000 pounds. Fig. 4 
shows the central disk, witha threaded tube to engage 
the threaded central aperture in the pan, against 
whose plane bottom it jams the mirror, unequal curva- 
ture being corrected by interchangeabie set screws, 
R R, of which there are a number all over the rear of 
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the pan, as indicated in the sectional view, Fig. 2. 
| Convection is desigued to be aided by means of cur- 
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tains over the primary, and man holes are formed in 
the lower end of the tube for dusting, ete. The con- 
vex mirror, E, is designed to be adjustably arranged 
in suck way that its focal distance may be changed 
either way as desired by the observer without leaving 
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his ‘position. Those desiring further information in 
regard to this invention are referred to the advertise- 
ment on page 287 of this issue. 
— + 0 
REVERSIBLE BLIND HINGES. 

The illustration represents some blind hinges pat- 
ented by Rev. Lansing Porter, of Auburn, N. Y. The 
blind is suspended on the upper hinge, which leaves 
the lower hinge free from horizontal bearings, and, 
consequently, free from friction. On account of this 
structure and combination, the lateral movements of 
the lower end of the blind, in locking and unlocking, 
are made with great ease. This combination likewise 
results in strictly horizontal movements, thereby doing 
away with the necessity of lifting the blind. The act 
of locking the blind in open position is also free from 
friction, and is effected by the gravity of the revolving 
blind causing the shoulder in the rear of its pintle to 
travel the eccentric edge of the ear-shaped knuckle, 
thereby permitting the angle on the pintle to swing 
around the projection in the center of the slot, en- 
abling that pintle to hold its twin pintle for the mo- 
ment beyond the catch, thus avoiding contact and 
click and wear. Those hinges are also reversible, and 
ean be used on one blind the same as on the other. 
The twin pintles in the lower hinge are invested with 
double functions, and are so constructed and located 
as to serve their different purposes interchangeably. 
While one of these serves as a pintle and the other as 
a lock on one blind, on the other blind they exchange 
functions. The same holds true in regard to the two 
shoulders in rear of the pintles, which also act inter- 
changeably, either as a guide around the eccentric 
knuckle of the other leaf or as a bearing for the blind 
as a lever against the head of the stationary latch as a 
fulcrum, for the purpose of disengaging the pintle in 
the slot and of throwing the two leaves into parallel 
lines, allowing gravitation to lock the blind in open 
position. The reversible structure of these hinges is 
designed to diminish the first cost of manufacture and 
the subsequent assorting and handling of them. They 
are simple, cheap, strong, and durable, and work easily 
and efficiently, 
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ELECTROPLATING THE DEAD. | 
Man bas always shown himself jealous of paying a 
peculiar adoration to the dead, and yet he has never 
taken more than an ordinary interest in the preserva- 
tion of cadavers. The Egyptians, it is true, secured the 
preservation of thedead by very nice methods. Dau- 
benton and, more recently, Czermak give us some in- 
formation in regard to this. In ancient Egypt there 
existed special laboratories in which the bodies of the 
dead were submitted to more or less complicated man- 
ipulations. The cadavers were, immersed in antiputres- | 
eible baths and then swathed by the relatives with | 
thousands of bandages. But it may be asserted that | 
the Egyptian embalming was, so to speak, an excep- | 
tion, for the rich alone were capable of having it done. | 
In our time the art of embalming has not made much 
progress. Usually, the most that is done is to inject 
into the arteries of the cadaver a’ sterilizing liquia | 
whose composition varies, and little attention is paid as 
to what will supervene. Besides, as in Egypt in the 
time of Ptolemy, this mode 
of preservation is applied 
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double frame is placed under a bell glass, in which a 
vacuum has been formed by means of a tromp, and 
into which vapors of white phosphorus dissolved in 
sulphide of carbon are afterward allowed to enter. 
This is a dangerous operation, like all operations in 
which phosphorus in solution plays any part what- 
ever. 

After the phosphorus vapor has reduced the stratum 
of nitrate of silver, the skin of the cadaver is of agray- 
ish white, and is comparable to the surface of a plas- 
ter cast that has been rendered conductive. There is 
nothing left to do now but to proceed as rapidly as 
possible to the metallization. To this effect, the 
double frame is immersed in the bath of sulphate of 
copper. We need not describe this operation, which 
is known to all. Under the influence of the electric 
current, the deposition of the metal goes on uninter- 
ruptedly. The molecules of metal deposit upon the 
skin of the cadaver, and soon form thereon a continu- 
ous layer. The operator must regulate the passage ,of 





only exceptionally. 

Must we look to the im- 
perfeetions or the processes 
for the little inclination 
that we seem to have for 
mumtwification or embalm- 
ment? Are we fatally 
obeying alaw of nature— 
that law formulated in 
these words of the Scrip- 
tures: “‘Dast thou art 
and unto dust shalt thou 
return”? Dr. Variot, one 
of the most distinguished 
physicians of the Paris 
hospitals, answers these 
two questions by propos- 
ing to his contemporaries 
the use of electro-metal- 
lurgic processes for ob- 
taining indestructible 
mummies. The doctor 
wetallizes our entire cada- 
ver. He surrounds it with 
an envelope of bronze, cop- 
per, nickel, gold or silver, 
according to the {eaprices 
or wealth of those who 
survive us. Does this 
awaken the reader’s curio- 
sity? Does he wish to 
know how Dr. Variot pro- 
ceeds ? 

Glance at the reproduc- 
tion of the drawing that 
we had made at the labo- 
ratory of the Faculty of 
Medicine, where the doctor 
is carrying on his research- 
es. In a double frame with 
four ‘uprights connected 
at the top and bottom by 
four square plates will be 
seen the body of a child, 
which has been perforated 
with a metallic rod. One 
of the extremities of this 
rod abuts against the arch 
of the cranium, while the 
other is inserted as a pivot 
in a metallic bearing situ- 
ated in the center of the 
bottom plate of the frame. 
The frame support is a con- 
ductor of electricity. The 
uprights and conducting 
wires are carefully insu- 
lated with rubber, gutta 
percha, or paraffine. The 
electric current is furnish- 
ed by three small Chaa- 
dron thermo-eleetric bat- 
teries. A circular, toothed metallic contact descends 
from the top plate and rests lightly upon the vertex of 
the cadaver. The lower surface of the feet and the 
palms of the hands rest upon two contacts. In addition 
to this, contacts are distributed along the uprights of 
the frame, in order to be applied at the desired points, 
with the possibility of shifting them at will. 

Before immersing this apparatus in the electro- 
tnetallurgic bath, it is necessary to render the body a 
good conductor of electricity. To this effect, the ope- 
rator paints the skin of the cadaver with a solution of 
nitrate of silver, or else sprays the eutaneous surface 
with this solution by means of a well known apparatus 
~—the atomizer used by ladies for perfaming themselves. 
Chis operation having been performed, the skin be- 
comes of an opaque black, and the silver salt has 
penetrated as far as to the derma. But it is necessary 
‘o reduce this silver salt, that is to say, to separate it 
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ELECTROPLATING THE DEAD. 


the electricity with great care, in order to prevent a 
granular deposit, having but little adhesion. By shift- 
ing the contacts properly, he will substitute for the 
skin a coating of copper that will take on the pattern 
of all the subjacent parts. By attentively watching 
the thickness of the deposit upon the face, hands, and 
all the delicate parts of thg body, he will obtain a 
faithful mould that will exactly recall the details of 
conformation and the tints of the physiognomy. A 
deposit of from 44 to & of a millimeter in thickness 
offers sufficient strength to resist external bendings 
and blows. A thickness of from 1 to % of a millimeter 
ought not to be exceeded for the metallic covering of 
the face and hands, which will thus be perfectly 
moulded. Uponjthe trunk, the abdomen, the first seg- 
menté of the limbs, and the neck, the integral preserva- 
tion of the plastic forms is much less important. So if 
it is jadged proper to consolidate the metallic mummy, 
a deposit of from 1 to 1}¢ millimeters will be given. 
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What is the future in store for this process of mummi- 
fication, which Dr. Variot calls * galvanic anthroplas- 
tie”? It would be impossible tosay. It is infinitely proba- 
ble that metallized cadavers will never figure, except in 
small number, in our cemeteries, and that for a long, 
long time to come we shall undergo that iaw we recalled 
at the beginning : ‘‘ Dust thou art and unto dust shalt 
thou return.” The inventor of the process just de- 
scribed, however, accords to the total metallization of 
the body but slight importance. The object of bis re- 
searches has been more especially to give the mu- 
seums and laboratories of our faculties of medicine 
very faithful, very exact specimens, rather than to 
rescue our cadavers from the worms of the grave.—M. 
Edant. 
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Combastion, 

A coal having the following composition, viz., 6 owt. 
of volatile constituents, 12 cwt. of fixed carbon, and 
2 cwt. of ash and moisture per ton, may be taken as 
about the average quality 
used in gas producers for 
furnace work. Leaving out 
carbonic acid, this coal 
would produce a gas of 
the following composition 
per volume: Hydrogen 
and bydrecarbon, 11°07 per 
cent ; carbonic oxide, 29°7 
per cent; and nitrogen, 
5923 per cent. Taking the 
bydrogen and hydrocar- 
bons as approximately 
equivalent to CHy,, it will 
be found that they would 
require thirteen times that 
weight of air for perfect 
combustion, while the car- 
bonic oxide made from 
the fresh carbon would 
only require about 24 
times its weight of air for 
perfect combustion, The 
heat developed by the 
combustion of the 6 ewt. 
of marsh gas would be 
equal to 78.000 C. units, 
whereas the beat develop- 
ed by the 12 cwt. of fixed 
carbon, reaching the far- 
nace in the form of car- 
bonic oxide, would only 
amount to 67,200 units, 
From these figures it is 
seen that the hydrocar- 
bons give in combustion 
considerably more than 
half the heat of the fuel, 
and how important it is 
to insure by free develop- 
ment {of flame in furnace 
work that their heating 
effects should be entirely 
utilized.—F. Siemens. 
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Traffic of the Great 

Lakes, 

A recent census bulletin 
relates {to traffic on the 
great lakes, and shows 
that for the year ending 
June 30, 1889, freights were 
carried as follows : Wheat, 
2,000,000 tons ; corn, 8,500,- 
000 tons; other grains, 
1,000,000 tons; will pro- 
ducts, 2,000,000 tons; all 
other farm products, 200,- 
000 tons; coal, 11,506,000 
tons; iron ore, 15,500,000 
tons; stone, 500,000 tons; 
salt, 500,000 tons; other 
products of mines and 
quarries, 100,000 tons; 
anima! products, 100,000 tons ; lumber, 12,250,000 tons ; 
manufactures, miscellaneous merchandise, and other 
commodities, 2,500,000 tons; making a total of 52,000,- 
000 tons, or more than 1,000,000 tons for each week 
in the year. 











Spots on Venus. 

A bulletin of the Belgium Roys! Academy of Sciences 
states that the dark spots that have been noticed by 
observers on Venus are of a permanent character. 
Observations have been made of successive rotations 
of this planet, and the facts demonstrate that after an 
interval of three years the spots were fixed enough 
to be recognized, and that the markings are not 
accidental, but are probably due to some confign- 
ration of the land, like those of the planet Mars. 
The atmosphere is so dense on Venus that the suc- 
cess of the recent observations was much interfered 
with, 
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The art of photography has been so largely developed 
in America as elsewhere of late years, that it has taken 
its place beside painting and sculpture, and the camera 
holds a high position as a valuable adjunct to the 
pencil and chisel. Like everything else which en- 
courages a taste for the beautiful, it also contributes to 
elevate and refine the masses. It is a grand privilege to 
represent the sublime in natural scenery, to bring to 
the life before us the scenes of other lands to their 
minutest details, and to delineate the face and form of 
the great and good, and loved ones, full of expression, 
caught by the life-giving rays of the sun. From the 
highest and best developed photograph, perfect in 
pose, lights and shadows, to the commonest tintype, 
a uew source of pleasure, amusement, and profit has 
been introduced into the world by photography. 

Having been an ardent devotee of the art since its 


earliest introduction here, through the times when /| ago 


photography required severe study in its chemistry and 
manipulation (before Kodaks were thought of for lazy 
people), I think a few notes on its progress to its 
present perfection may not be uninteresting. 

Photography may be said to date its origin from the 
time of Baptista Porta, who discovered the camera 
obscura in the 16th century. Between this period and 
the time of Wedgwood and Davy only a few isolated 
facts bearing on the case were brought to light at long 
intervals, and it would profit little to mention them all 
in their order. I shall only give a brief description of 
the most important discoveries up to the time of 
Daguerre and Niepee. 

The property possessed by the salts of silver when 
decomposed by the action of iight was well known to 
the earlier chemists. Mr. Wedgwood, however, was 
the first who recorded his attempts to use the sun 
beams for photographie printing. In the year 1802 he 
publishedja paper in the Journal of the Royal Institu- 
tion, of London, an account of a method of copying 
painting upon glass, and of making profiles by the 
agency of light upon nitrate of silver, with observa- 
tions by H. Davy, afterward Sir Humphry Davy. 
From this paper we get the earliest process of sun 
painting and the first indication of the great discover- 
ies which have foliowed. 

In the year 1812 M. Berard brought the result of 
some valuable experiments before a commission, com- 
posed of MM. Berthollet, Chaptal, and Birt, who 
stated in their report that M. Berard had discovered 
that the chemical! intensity was greatest at the violet 
end of the spectrum. When he left substances ex- 
posed for a certain time to the action of each ray, he 
observed sensible effects, though with an intensity 
continually decreasing in the indigo and blue rays, 
Hence they considered it as extremely probable that, 
had he employed more sensitive agents, analogous 
effects would have been attained. From that time 
numerous experiments were conducted by several 
eminent researchers, including the discovery of the 
more celebrated MM. Niepee and Daguerre. 

The experiments of M. Niepee date back to 1814, but 
it was not till 1828 that he was made aware that 
Daguerre was pursuing the same line of studies. After 
this their investigations were prosecuted in common, 
and later came the discovery of the branch of the art 
since known as the daguerreotype. In 1833 M. Niepce 
died, and in 1839 Daguerre communicated his dis- 
coveries to the world. 

Prof. 8. F. B. Morse wae in Paris at that time and 
sent the formulas of the Daguerre process to his 
brother Sidney Morse, then editor of the New York 
Observer, and he published them. The professor re- 
turned to New York the same year and commenced ex- 
periments with Prof. Joho W. Draper, of New York 
University. The latter gentleman had for more than 
ten years worked in the same direction as Daguerre 
and Talbot, long before they had published anything 
on the subject. In communications to the American 
Institute and articles published in the transactions of 
the Journal of the Franklin Institute, the chemical 
effects of light had been treated of by Prof. Draper 
(or Dr. John W. Draper, as he was best known). He 
also habitually used sensitive paper, and so early as 
1887 examined the impressions of the solar spectrum, 
proving the interference of chemical rays (é. ¢., their 
destroying of each other's effect) ; investigated the 
action of moonlight and of flame, either common or 
colored, red or green ; also the effect of yellow and blue 
solutions and other absorbing media, the decom posi- 
tion of carbonic acid by lighta, ete. 

Dr. Draper solved the problem of photographie por- 
traitare, having made the first portrait from life ever 
taken by any photographic process. In March, 1840, he 
sentan account, which was published in the “ Edin- 
burgh Philosophical Magazine,” of his process in de- 
tail, and sent specimens of portraits he had taken 
under the brilliant summer sun of New York. 
Daguerre had not then ventared on portraits, as it was 
supposed to require 25 minutes’ expooure for a land- 
scape alone. Sir David Brewster confirmed this in an 
article to the Edinburgh Review, January. 1848. 

The different processes that followed Daguerre’s 
were very numerous, and some of the most prominent 





Scientific American, 


Photography as it was and is. | were those of Fox Talbot, Sir W. J. Newton, M. Le|men-coated tablets, and the report spread all over 


Gray, Dr. Diamond, and Messrs. Geoffroy and Lespi- 
ault. Nearly all of the above were excellent, and gave 
fair results and were extensively used by both profes- 
sionals and amateurs. In 1851 Frederick Seott Archer 
made known his beautiful collodion process on glass, 
which was a most important addition to the art and 
superseded all others known. The value of his dis- 
covery can hardly be overestimated, when we take into 
consideration the great ibenefits which have accrued 
from it, as well as the application of the process to so 
many branches of art that give intelligent employ- 
went to thousands of people and bring into use mil- 
lions of capital. Its employment, however, required 
serious brain work and the most delicate manipulation 
to secure success. To give an idea of the value of pho- 
tography in an industrial point of view, I will give a 
few statistics very carefully taken twenty-five years 


Silver bullion manufactured into nitrate of silver, 50 
tons per year. 

Pure gold manufactured into chloride of gold, half a 
million dollars’ worth. 

Hypersulphite of soda, 550 tons. 

Of aceticacid there was sold in New York City alone 
50,000 pounds. 

Saxe and Reeve’s paper supplied the United States 
with 30,000 reams. 

Eggs used for albumenizing paper over 37,000 pounds. 

Sulphuric ether for New York alone, 40,000 pounds. 

Alcohol 15 thousand gallons. 

Card mounts could hardly be estimated, but they 
were sold by millions. 


Thousands of dollars’ worth of glass was sold yearly, | p 


and the proprietor of one establishment informed me 
that he had on his shelves $20,000 of photographic 
glass. 

The iron for ferrotypes was imported from Wales, and 
at least 100 tons were used yearly. In future this will 
be made here. Thas it will be seen of what import- 
ance the art of photography is to us, and if reliable 
statistics were made to-day, I do not doubt that the 
above figures would be trebled. 

In 1856 or 1857 I exhibited to the members of the New 
York Photographical Society negatives made by a 
dry process that I had formulated about a year before. 
They were very sharpand beautiful in detail, but from 
the length of exposure (6 minutes) and the two or three 
hours required for the development, it was supposed 
that they could never come into general use: Soon 
after | made some modifications of the process which 
shortened the time of exposure to one minute. I think 
these were the first dry plates made in America, and 
they were heartily approved of by Dr. J. Draper, under 
whose presidency I served then, as vice-president to 
the New York Photographical Society. In my remarks 
to the members, I stated that I believed dry plates 
would in the future be universally used. 

My opinion has been fully verified. It is not my in- 
tention to speak of the numerous workers in this field 
in America who have more than realized the dreams of 
early heliographers. I will just glance at one phase of 
the art to-day. The actual work is all done for the 
operator. Dry plates for the million have taken the 
place of wet ones, with a vengeance. They are all pre- 
pared, and all the solutions mixed ready for use. In 
my day we had to mix our own, and first study the 
chemistry of the art before we mixed them. As the 
sellers of the Kodaks advertise, ‘You press the button, 
and wedothe rest.” They have found literally a “ roy- 
al road” to photography and a convenient one for 
travelers or people pressed for time. 

The world of art has been startled lately by the news 
which has reached us from Paris, that Professor Lipp- 
man, Professor of Physics at the Sorbonne, has an- 
nounced to the Academy of Sciences at their last meet- 
ing that he has discovered a new process in photo- 
graphy by which colors throughout the whole range 
of the spectrum can be reproduced on a sensitive plate 
most accurately. Colors are but numbers of light 
waves as outlines or shadows are fixed by the present 
photographic negative and print. The professor’s first 
attempts to take colored photographs have not gone 
beyond the experimental stages. A long time will, I 
fear, elapse before this branch of the art is brought to 
the perfection of the others. After a few weak at- 
tempts the professor has succeeded in photographing 
a stained window in colors as brilliant as the original. 

According to the meager accounts given to the public, 
it seems that the plates are pressed against the open- 
ing of a trough of mercury, which formed a mirror in 
contact with the plate. The rays of light pass through 
the sensitive film, as in the old process, but on reach- 
ing the other side of the plate, instead of being ab- 
sorbed by a dark background, they are sent back by 
aneven surface of the mercury. In this mirror the 
whole secret lies, for apart from it the processis the 
same as in ordinary photography. 

Daguerre frequently said that when he had been 
copying any red brick or painted building the photo- 
graph assumed a tint of that character, and he labored 
considerably for the attainment of colors. So did his 
colleague Niepee work to the same end, with his bita- 
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Europe that he had actually made the great discovery. 

Sir John Herschel, the eminent astronower and phi- 
losopher, actually succeeded in procuring upon paper 
impregnated with the colored juice of flowers a faint 
colored image of the solar spectrum. He also stated 
that he had specimens of paper long kept which gave a 
much better representation of the spectrum in its na- 
tural colors than he had before obtained. There is no 
doubt that Herschel was the first to discover the 
method of producing natural colors, about 1839 or 
1840. It must not be forgotten that to his experiments 
we owe the introduction of hypersulphite of soda as a 
fixing agent, and he also first suggested glass plates 
for heliographic use. 

Sir Robert Hunt experimented very much and ob- 
tained in many instances colored pictures of the spec- 
tral rays, dark upon a bright ground. His paper in 
the “‘ Philosophical Magazine,” for April, 1840, was en- 
titled ‘‘ Experiments and Observations on Light which 
has Permeated Colored Media,” and in it he described 
some curious results on some of his photographs pre- 
pared with hydriodic salts, exposed to luminous in- 
fluence, with colored fluids superimposed. The violet, 
blue, green, and red rays produced not their natural 
but complementary colors. Some pieces of paper 
which he prepared with bichromate of potash and a 
very weak solution of nitrate of soda were under col- 
ored glass for ten days, in a window having a southern 
aspect, and gave a tinting of blue, green, and red. 

M. Edmond Becquerel experimented in 1849-50, and 
succeeded in producing on metallic plates the colors of 
the spectrum, and copied some colored prints. His 
rocess was as follows: Intoa jar of muriatic acid di- 
luted with from one to two parts water, he placed a 
silver plate, having previously connected it with a 
positive pole of a galvanic battery, the negative of it 
terminated by a strip of platinum. The silver and 
platinum were kept about one inch apart until the 
former became coated with the nascent chlorine to a 
violet hue. It was then rinsed and dried, and exposed 
to the colored rays. After an exposure of from oue to 
two days a colored image was formed. He rarely ob- 
tained more than one or two colors at once. They 
were not brilliant and always evanescent. 

In 1851 a nephew of Daguerre’s partner, M. Niepce 
de St. Victor, published to the world that he was the 
discoverer of heliochromy, and that he could, by his 
process, copy colors from nature on silver plates. I am 
not aware of his formula, but he exhibited some pic- 
tures at the Crystal Palace in 1852, and although they 
were in a dark place, they had nearly faded out when 
Isaw them. In 1856 I paid a visit to Dr. Diamond, of 
Surrey, England. He was then experimenting perse- 
veringly with various formulas tending to color photo- 
graphy. He showed me the only good picture I have 
ever seen made with a camera and lensin colors. It 
was a view of an old-fashioned, two-story frame clap- 
boarded house, with moss and lichens in many places 
over the doors and windows. The picture was partly 
colored, the lichens showing their yellow and gray 
markings, and the house of adark brown color. It 
was very pretty, but the doctor said it was taken while 
he was experimenting and he could not account for it. 
It was really a sun picture in colors, and the only 
genuine one I have ever seen, at least such is my 
opinion. 

About the same time Mr. L. L. Hill, a traveling 
daguerreotypist, announced that he had at last dis- 
covered the grand secret of heliochromy, and could 
take landscapes and portraits in their natural colors. 
This news created great excitement all over the scien- 
tific world, especially among those who were professed 
daguerreotypists. In conversation with Professor 8. 
B. Morse on the subject, he assured me that he had 
made a visit to West Kill, the residence of Mr. Hill, and 
had seen the pictures said to be taken by his newly 
discovered process. According to his account they 
were wonderful productions of colored daguerreo- 
types of living subjects, as well as exact copies of 
colored paintings. Although the professor did not 
see the pictures made, he believed them to be genuine. 
Many distinguished men visited Mr. Hill, who was 
always ready to show his pictures, but I do not know 
of one practical man who ever saw him make one. 

In November the same year a committee of the New 
York State Daguerrian Society paid Mr. Hill a visit, 
but he refused even to show them his pictures or give 
them any satisfaction in regard to his secret which was 
demanded asa right. On the return of the committee 
to New York a report was published signed by the 
members, stating that Mr. Hill had ‘not only de- 
luded himself, but the whole history of his discovery 
was an unmitigated delusion.” The committee, how- 
ever, rather contradictorily charged Mr. Hill with 
making profit of his alleged pretense—a charge which 
is plain would rather militate against the admission of 
his delusion. They averred, in fact, that from the sale of 
his books and tuition of pupils attracted by the fame 
of his discovery he realized a handsome income, and 
this was the real object of Mr. Hill’s announcement. 

Later, in company with two other gentlemen, I 
made a visit to West Kill to Mr. Hill. We saw and ad- 
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mired his pictures, but he would give us no satisfac- 
on as to how they were made, although we offered to 
y bim handsomely for his trouble. We were obliged 
to depart without information of any kind ; in fact, he 
positively refused to do anything more than show his 
pictures. We departed much chagrined after travel- 
ing 160 miles for nothing. We had strong surmises 
that there was really nothing in the process, and time 
proved we were correct. In 1856 he published a book 
giving partly his life history and a few formulas and 
many long letters extolling him on his great discovery. 
His formulas are very curious and complicated, but 
those who have tried them never succeeded in tak- 
ing a picture even with the greatest care and accuracy. 
Whenever a failure occurred he always made the ex. 
euse that “the chemicals were impure, or your man- 
ipulation was not careful enough.” Several friends 
and myself tried his formulas, keeping to the very let- 
ter, bunt produced nothing. 

Thus it will be seen that photographs in colors have 
been the great desiderata, and have occupied the mind 
of every sincere worker more orless. Yet it has ever es- 
caped perfect realization, even by such men as Sir John 
Herschel, the first to photograph spectral colors, and 
his successor, Sir Robert Hunt. That it can be done is 
evident from Dr. Diamond’s accidental color picture, 
but as yet the full secret has eluded the grasp of the 
most patient investigator. I do not doubt we are on 
the eve of some revelation respecting it, especially as 
much more study has been lately given to the proper- 
ties of light, a subject so vast, yet still wherein there 
are startling discoveries every year. Professor Lipp- 
man has made a step in advance in the right direc- 
tion, and as far as he hae made known his formula it is 
more simple than any of those of his predecessors. It 
remains to be seen whether any progress can be made 
so as toapply it to the arts and sciences. Should he 
succeed in perfecting this branch, it would be one of 
the greatest discoveries of the age. There would be 
“millions in it,” for it would revolutionize photo- 
graphy. NIcouas PIKE, 

First President of the Brooklyn 
Photographie Society, 1864. 
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A NOTABLE NEW PULLMAN PASSENGER TRAIN. 

The superiority of the accommodations generally 
provided by our railways for the Awerican traveling 
public is frequently commented upon by European 
visitors. It is to be remembered, too, that the com- 
parisons usually made on this score are with the first- 
class passenger service of foreign countries, neglecting 
entirely the third and fourth class passenger cars, 
which carry three-fourths of the passengers, as with 
us substantially all the travel is what is known as first 
class. In most foreign countries it is never possible to 
be oblivious of the numerous class distinctions among 
the people, and the corresponding variationsin the 
service are very numerous. 

Our front page illustration represents a notable new 
train of Pullman cars just put into‘service, and which 
has been styled by the railroad men the “‘ ghost train,” 
because it is composed throughout of cars which are 
exteriorly of a creamy white. The lettering and out- 
side decoration is done in gold, and the cars present a 
striking contrast with the cars of all other trains on 
the road. This train leaves New York for Boston at3 
o'clock every afternoon, except Sunday, over the con- 
solidated road of the New York and New Haven and 
New York and New England lines, arriving in Boston 
at9 P.M. A similar train, made up exclusively of the 
same style of cars, leaves Boston at 3 o’clock every 
afternoon, arriving in New York at 9 P.M. As 
the distance between the two places, by the route 
traveled, is only 227 miles, it will be seen that no 
special effort is made to attain a high speed, the rate 
of travel being a little under thirty-eight miles an 
hour, including stoppages, but for its clock-like regu- 
larity and comfort the service leaves nothing to be de- 
sired. 

These cars have paper wheels, which is said to contri- 
bute to their easy running, and are brilliantly lighted 
by gasat night, their platforms also baving special 
burners. The gas supply is carried in cylinders nine 
feet long under each car. No bell cords are employed, 
but each ear has a conductor's signal connecting with 
the engine, there being just over the door a short lever 
working in a pipe connecting with a rubber hose under 
the car supplied with compressed air, whereby a 
whistle may be blown in the engine cab. Near this 
lever is another lever by means of which the conductor 
or aby passenger can open a valve to operate the air 
brakes for stopping thetrain. The cars are at present 
fitted with the Baker heaters. 

Each train has a combination car, regular passenger 
coaches, and drawing room cars, there being thirteen 
ip all of these specially built cars provided for the 
daily make-up of the two trains. The combination 
car has a small portion of its forward end adapted for 
4 baggage room, the remainder being fitted up for a 
smoking room, with upholstered willow chairs, a rich 
carpet on the floor, and the windows fitted with white 
shades and draperies. The drawing room cars have 
each twenty revolving chairs and six reclining chairs, 
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and all modern conveniences to promote comfort in|sary to the proper disposition of them, and in fact 


traveling are provided. The cars cost about $8,500 
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Electricity in Foreign Countries. 

Experiments are now going on in Germany with elec- 
tric currents of very high tension, which have a good 
deal of interest to architects, who are called upon, each 
day wore and more, to plan and direct the introdue- 
tion of electric appliances in their buildings. Every 
one will remember, says The American Architect, the 
somewhat acrimonious discussion of a year or two ago 
about the danger of alternating currents of electricity 
at one thousand volts pressure, and the proposition of 
a company in England to use a ten thousand volt cur- 
rent was looked upon as wildly reckless. Now, how- 
ever, a line is in process of construction to carry a cur- 
rent of twenty-five thousand volts. The line is to be 
about a hundred miles long, and is to extend from the 
Falls of the Neckar, at Lauffen, to Frankfort-on-the 
Main, along the railway route, through Heilbronn, 
Jaxtfeld and Hanau. It is to be used to convey a 
force of about three hundred horse power, obtained 
from the cataract by a turbine wheel, to the building 
of the electrical exhibition in Frankfort, and the ob- 
ject of using a current of such high tension is to reduce 
the cost of the wire, under the rule that the smaller 
the wire, the greater the resistance, and the higher 
must be the electrical pressure of the current to force 
its way through it. The current is obtained from a 
dynamo which delivers it at a pressure of one hun- 
dred volts, and is passed through a transformer, which 
changes it into one of much higher tension. On ar- 
riving at its destination, a second transformer changes 
the current back again into one of one hundred volts, 
suitable for actuating motors and for feeding incan- 
descent lamps. Inthe experiments which have already 
been made, the two transformers were connected to 
dynamos, a wire about three miles long being stretched 
between them, passing in various directions about the 
territory connected with the station. On setting the 
dynamos in motion, a current of thirty-three thou- 
sand volts, as measured by a Thomson voltmeter, was 
developed, which was reduced without difficulty toone 
hundred volts by the second transformer. A trial was 
then made to determine how great would be the tend- 
ency of such a current to leave the wire, it having been 
asserted that a far more feeble current would jump 
several feet from a wire, to strike a man standing 
below. . With this object, the wire was cut, and the two 
ends cut brought slowly together. Under a difference 
of tension of twenty-two thousand volts between the 
two pieces of wire, no spark forced its way across the 
intervening space until the ends had been brought 
within twenty-two millimeters of each other—less than 
an inch. Another experiment was tried, to see 
whether the ordinary safety cut-off could be used with 
so strong acurrent. A ball of lead was interposed in 
the circuit, and the effect of the fall of a loose wire, or 
of a tree, was imitated by dropping a piece of wire 
across the circuit. The short-circuiting thus caused 
was instantly felt by the lead ball, which melted, with 
a flash and small explosion, cutting off the current. 
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The New Circuit Court of Appeals. 

The act to establish a Circuit Court of Appeals, 
which was approved by the President on March 3, pro- 
vides for a Court of Appeals of three judges, in each 
judicial circuit, of which two are to constitute a 
quorum. The Chief Justice of the Supreme Court, the 
associate justice assigned to each circuit, and the dis- 
trict judges, are competent to sit in the respective cir- 
cuits. Any judge before whom a case has been origi- 
nally heard in the district or circuit court is prohibited 
from sitting at the hearing of the case on appeal. The 
term of the court commences the second Monday in 
January in the cities of Boston, New York, Philadel- 
phia, Richmond, New Orleans, Cincinnati, Chicago, 
St. Louis, and San Francisco. Appeals from existing 
district or circuit courts to the Supreme Court may be 
taken in cases involving the construction of the Con- 
stitution, but in admiralty and patent cases the deci- 
sion of the circuit court of appeals is final. The circuit 
courts may, however, certify to the Supreme Court 
‘* any question or proposition of law concerning which 
it desires the instruction of that court for its proper 
decision.” In any of the classes of cases made final, 
which includes patent cases, ‘it shall be competent 
for the Supreme Court to require, by certiorari or 
otherwise, any such case to be certified to the Supreme 
Court for its review or determination.” 

Patentees of inventions, owners of patents, and in- 
ventors have, says the Electrical Engineer, abundant 
cause to congratulate themselves apon the passage of 
this much needed act. Heretofore, more especially 
during the past ten years, many of the decisions of the 
Supreme Court in patent cases have been, to say the 
least, far from satisfactory. Not only have appealed 
cases been compelled to wait many years for hearing 
and final determination, but the crowded state of the 
calendars has rendered it wholly impossible for the 
justices to bestow upon intricate and complicated ques- 
tions anything like the amount of consideration neces- 
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many of the opinions themselves are quite sufficient to 
show that the technicalities of the case could have been 
but imperfectly understood. The assertion which has 
often been made, that in cases difficult of comprehen- 
sion the decision of the Supreme Court has uniformly 
been adverse to the patent, does not appear to be alto- 
gether without reason. The establishment of the new 
court will not only insure a much more speedy de- 
termination of appealed cases, but a far more careful 
consideration of the points at issne than has heretofore 
been possible, and we feel well assured that interests of 
honest litigants, as well as of abstract justice, cannot 
but be greatly promoted. Such a result must neces- 
sarily have a most favorable effect upon the value of 
patent property, as well as upon the progress of inven- 
tion and the development of the electrical arts. 


Ot _ 
Protection of Timber from the Teredo,. 

Naturally, where the damage possible to be inflicted 
by the teredo is so great, every art has from time to 
time been employed in attempts to counteract the 
effects. The old method of coppering the vessel's bot- 
tom has been long in vogue, and is, of course, success- 
ful. It was found impracticable, that iz, too costly, to 
use this method of preserving piling and wharves. It 
was thought that the timber could be poisoned, and 
many rank poisons, such as arsenic, strychnine, corro- 
sive sublimate, etc., were tried, but the teredc seemed 
to thrive as well upon timber so treated as in unpre- 
pared timber. Solutions of metals, such as zine, cop- 
per, and iron, were also infused in the wood, but proved 
of no value for the purpose of defense against the mol- 
lusk. Some of the properties of coal tar have been 





found effective, but in the pure state are so soluble in 
water as to quickly wash out. It was found by experi- 
ment that, when combined with creosote oil-—which is 


a colorless fluid of strong antiseptic qualities, distilled 
from wood—the properties of coal tar were practically 
insoluble in water, and that the oil remains in timber 
after years of submersion as strong as when first inject- 
ed. This result seems to be the perfection of preven- 
tion, for creosoted piles and timber which have been 
exposed to the teredo for as many as forty years show 
no evidence of having at any time been attacked, and 
are as good as when first placed in the water. 

It is impossible to say what there is in creosote oil 
which makes it destructive to animals of cold blood. 
It seems to those who have studied the matter that, 
aside from being obnoxious in itself, the creosote oil so 
changes the appearance and smell! of the wood that the 
teredo fails to recognize it as such.—W. W. Lumberman. 

ee 
The Tomb of St. Francis Xavier at Gea. 

This tomb itself must be admired as a masterpiece of 
art. It surpasses all one’s expectations, and it is 
doubtful whether another mausoleum in the whole of 
India, or even Asia, excepting the Taj Mahal, could be 
found to equalit. Its three stages are built of rich 
marble of variegated colors. The lowest is of red and 
purple jasper and Carrara alabaster, adorned with 
statuettes of cherubs, The middle stage is of green 
and yellow jasper, the principal decorations of which 
are four beautiful bronze plates representing incidents 
in the life of the saint. The highest stage issurround 
ed by a beautiful railing of red jasper marked with 
white spots. This railing is adorned with figures of 
angels, and its middle portion is graced with columns 
elegantly carved, and standing at equai intervals. 
The intervening spaces are surmounted with arches, 
and have several incidents in the life of the saint 
represented on them. The friezes of ite four lateral 
columns are of black stone with white stripes, while the 
plinths are of yellow jasper. On the top of this stage 
lies the far-famed coffin, overlaid with silver, in which 
the remains of the saint are deposited. Itis a gorgeous 
receptacle, divided on each side into seven panels 
containing some exquisite plates presenting in relief 
some of the more important incidents in the life of the 
saint.—Indian Engineering. 
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Building in America, 

New York, Brooklyn, and Chicago put up a great 
many structures in 1890, and made alterations to many 
others. The three cities spent over $158.000,000 in new 
buildings, and in New York and Brooklyn the cost of 
alterations amounted to $9,000,000. Permits were 
given in New York for the erection of 3,537 buildings, 
at a total cost of $74,900,812, and plans were approved 
for alterations in 2,417 buildings at a cost of $7,188,250. 
In Brooklyn 2,577 permits were issued for the erection 
of 4,800 buildings to cost $24,334,200, and for alterations 
in 1,275 buildings ata cost of $1,633,290. In Chicago 
over 501g miles of frontage of new buildings were 
erected and $59,000,000 expended. This is the largest 
amount ever spent on new buildings in one year in 
that city, and itis expected that preparations for the 
fair will keep up the boom. New York and Brooklyn 
together spent nearly twice as much on uew buildings 
as Chicago, but while the western city spent more 
than in 1889, New York «pent $5.000,000 Jess, and 


Brooklyn $2,100,000 less 
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THE CHIGNECTO SHIP RAILWAY. 

We give a wap showing the location of an interest- 
ing and novel engineering enterprise which is now 
under coustruction in Canada. The proposal to carry 
ships by railway has been frequently discussed and 
elaborated before, notably in connection with the 
Isthmus of Panama and the adjacent Honduras and 
Nicaragua interoceanic routes, but the Chigneecto ship 
railway is the first practical attempt to supersede canal 
commanication by means of railway lines. 

The parrow neck of land connecting the Province of 
Nova Scotia {with the maipiand of Canada has long 
been considered as a suitable site for a canal, to ob- 
viate the long and dangerous coasting voyage either 
by the Straits of Canso or that outside Cape Breton 
Island, a saving of some 300 or 700 wiles respectively. 
The route bas frequentiy been surveyed by engineers, 
bat the heavy cost of cutting the canal and the practi- 
eal difficulties connected with the extraordinary rise of 
the tides (some seventy feet at springs) in the Bay of 
Fundy have prevented the execution of the work. The 
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the water when the tide is out. Leading from this 
basin is a lifting dock 280 feet by 60 feet, containing 
twenty hydraulic presses for lifting vessels with their 
cargoes a height of forty feet. The vessel is floated 
into position between the presses and immediately over 
a gridiron and cradle,,the whole being then raised by 
the lift until the rails supporting them are brought up 
to the level of the rails on the railway. The vessel and 
the cradle (which rest on wheels) will then be hauled 
off, by hydraulic apparatus, to the railway track. The 
extreme weight proposed to be raised is 3,500 tons, in- 
cluding the gridiron cradle and a loaded vessel of 2,000 
tons displacement, or 1,000 tons register. 

The railway is a double track, seventeen wiles long, 
perfectly straight aud on almost a dead level, the steel 
rails weighing 110 lb. tothe yard. The large number 
of wheels carrying the cradle will distribute the load, 
so that each wheel only carries a comparatively small 
burden. Two locomotives, one on each track, are cal- 
culated to move with ease the largest vessel proposed 
to be carried across, at the rate of ten miles an hour. | 
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sent back, after having had their wounds attended, 
during the proper length of time, when it was neces- 
sary. 

In 185 cases the anti-hydrophobic treatment was ap- 
plied, hydrophobia of the animals which inflicted bites 
having been evidenced clinically, or by the inoculation 
in the laboratory, and in many cases by the death of 
some other persons or animals bitten by the same dogs. 
No death caused by hydrophobia has been reported 
awong the persons inoculated. Indigents were treated 
free of charge. The persons treated were from all parts 
of the country. 

Shipping Subsidies in France, 

The law on the merchant marine in France, whereby 
shipbuilders were paid a subsidy for vessels built, and 
owners a wileage allowance for French-owned ships, 
lapsed some time ago, but has been renewed, says Hn- 
gineering, for another year. The act came into opera- 
tion ten years ago and provided that shipbuilders 
should get for composite vessels, when built, 45 francs 
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MAP SHOWING THE LOCATION OF THE CHIGNECTO SHIP RAILWAY. 


scheme of Mr. Ketchum, C.E., for a ship railway, was 
finally adopted, and jthe Chignecto Marine Transport 
Railway was incorporated by special act of the Do 
minion Parliament, with a share capital of $2,000,000, 
and an authorized debenture capital of $3,500,000. 
The Canadian government, in consideration of the ad- 
vantages to acerue to the maritime provinces and the 
intercolonial trade generally, granted to the company 
a subsidy of $175,000 a year for twenty years from the 
opening of the line. The capital was raised in London, 
and a contract made with Messrs. Jno. G. Meiggs & 
Son for the work. Construction was commenced in 
September, 1888. Sir John Fowlerand Sir Benjamin 
Baker, the well-known engineers of the Forth bridge, 
are associated with Mr. Ketchum in the superintend- 
ence of the works, which it is expected will be com- 
pleted in the autumn of the present year, 1891. The 
principal portions of the great work are now approach- 
ing com pietion 

The map which we give shows the position of the 
railway and the great savingof distance to be effected 
by the use of the new ronte, which will moreover 
permit the use of lake-voing vessels in the coasting 
trade between New England and Canadian porte. A 
basin 500 feet long and 800 feet wide is constructed at 
the Bay of Fundy end of the line, with a gate to inclose 





On arriving at the terminus a reversal of the process 
will lower the vessel to the water level, the whole tran- 
sit occupying a period of two hours. 

It seems probable that, when the practicability of 
the system has been demonstrate) on the Chignecto 
railway, the transport of ships by rail may be adopt- 
ed on several routes where for various reasons water- 
ways cannot be provided. Theoretical objections to 
the scheme meantime have little weight in face of the 
opinion of the eminent engineers who have planned 
and now superintend the work, and of the support of 
the Canadian government, evidenced by the guaran- 
tee given to the capital. In subsequent numbers we 
intend to illustrate the details of this remarkable 
work. 
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The New York Pasteur Institute. 

Dr. Paul Gibier, Director of the New York Pasteur 
Institute, in his first annual report gives as follows the 
results of the preventive inoculations against hydro- 
phobia performed at the above institute during the 
first year of its existence (February 18, 1890, to Feb- 
ruary 18, 1891): 828 persons having been bitten by dogs 
or cats came to be treated. For 643 of these persons it 
was demonstrated that the animals which attacked 
them were not mad. Consequently the patients were | 








per ton gross register; for wooden ships of over 200 
tons, 20 franes per ton ; and for iron and steel vessels, 
60 francs. French ship owners get for long distance 
voyages 1°50 franes per 1,000 miles, with a diminution 
every year of 74¢ centimes for wooden and composite 
vessels and 5 centimes for iron vessels. This applies 
only to vessels built in France or to vessels built or 
purchased for French owners prior to the passing of 
the act ten years ago. French vessels built abroad 
subsequent to the passing of the act only get half these 
rates—75 ceptimes per 1,000 miles; but vessels built 
abroad and not put under the French flag prior to the 
lapsing of the act a week or two ago, secure no subsidy. 
Some new building firms have been created under the 
law, notably Chantiers de la Loire, Nantes, and St. 
Nazaire. The Compagnie Transatiantique do not re- 
ceive a subsidy. They have, instead, a subvention 
from the government in connection with the New York 
and West Indian mails. The report of subsidies paid 
in 1889 has just been issued, and shows that 8,486,531 
franes, equal to $1,675,000, were paid in shipping sub- 
sidies in that year, the number of vessels participating 
being 415, and the tonnage 348,857 tons. To earn the 
subsidy these vessels sailed an aggregate of 7,975,362 
—y In 1882 the subsidies were $400,000 less than in 
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AUTOMATIC SAWDUST FEED FOR FURNACES. 

The consumption of sawdust and shavings in saw- 
wills effects a great economy in fuel. A large mill pro- 
duces more such waste than is required to do the entire 
firing. In this vicinity sawdust is a marketable pro- 
duet, but the larger chips from planers are not readily 
disposed of. These are practically a waste product. 
They are so bulky that if handled in the ordinary way 
much labor is entailed. 
Another trouble in connection with the dust and 
chips is their rapid accumulation around the planers 
and sawing machines. Incidentally more or less dust 
is always present under ordinary circamstances in the 
atmosphere of the room, and, of course, is an element 
of unhealtbfulness. 

The Dodge Lumber Company, of West End, Jersey 
City, N J., have 








Scientific American, 


outlet pipe to a separate dust bin. The latter is an 
isolated building, shown in section and elevation in 
Figs. 2and 3. The large pipe carrying the shavings is 
seen leading to its roof from the left hand side of the 
picture. At the top of the building this pipe enters a 
dust separator, shown partly in section in Pig. 4 

The dust separator is simply a hollow cone. The 
blast enters its top tangentially, and the dust and 
shavings are caused to whirl around its inner surface 
with great velocity. The top of the cone is partly 
closed, a large central orifice being left open. Through 
this the air escapes, perfectly free from dust and chips. 
The latter, under the influence of centrifugal force, de- 
scend in a spiral down the sides of the cone. At the 
bottom of the cone a valve is placed, by which the ma- 
terial can be deflected into the dust bin or boiler sup- 





recently introduc- 
ed a system of 
ventilation an d 
boiler firing in 
their extensive 
wills that auto- 2 & oe 
matically removes ‘ 

all the chips and : 
dust from the ma- 
chines, transports = 
it to a special 
building, and 
thence carries a 
supply to the 
boilers. The 
whole system is 
entirely auto |= =}. 
matic, and is con- 

trolled in its ope- 
rations by a few 
valves. Its lead- 
ing features are 
shown in the illus- 
tration. 

Upon the sec- 
ond floor of the 
building a double 
exhaust and force 
blower, shown in 
Fig. 1, is estab- 
lished. This is a 
Sturtevant 60- 
inch centrifugal 
fan, with two 22- 
inch inlets, and 
the same outlets, 
which are 
brought together 
in a long Y¥Y- 





branch, the cutlet 
pipe thence on- 
ward being single 
and of 30 inches 
diameter. The 
blower comprises 
practically two 
fans, mounted on 
one bed plate, + + i SR 
with asingle shaft r : 
and one driving 
pulley placed up- 
on the shaft be- 
tween them. This 
is driven at the 
highest speed, 
1,300 revolutions MU — 
per minute, and 
waintains a pres- ih! 
sure of five ounces 
of water at the 
outlet. 

The inlet pipes 
communicate 
with the machin- 
ery, as shownin j| 
Fig. 1 also. The 
main pipes are 
carried the length 
of the mill in lines corresponding generally with the 
long countershafts, These lines are gradually reduced 
'n size as they extend further back from the fan. For 
each machine one to three drop pipes descend, aecord- 
'ng to requirements. Each drop pipe is provided with 
a hood or hopper to inclose a set of knives, or the saw 
teeth at the cutting point, as the case may require. A 
telescopic joint permits the hoods to be raised or 
lowered. 

When the fan is in action a rarefaction is produced, 
“ausing a very strong in-draught of air at the mouths 
of these pipes. A handful of shavings raised to the 
mouth of one of them is drawn up instantly. 

When & machine is in operation one or more of the 
pipes, with its hood or hopper attached, is adjusted so 
= to inclose the knives or cutting point of the saw. 
Every particle of sawdust and chips produced is drawn 
‘Way and carried through the inlet pipes, fans, and 
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and by inserting the hand it becomes filled in a second 
ortwo. The sectional drawing, Fig. 6, shows this fea- 
ture. The hopper is also used for hand feeding. When 
the supply of fuel runs low, additional sawdust can be 
shoveled into the hoppers to be blown into the boiler. 

A deflecting vane is provided just at the mouth of 
the fuel pipe, within the fire chamber, to prevent the 
fuel being blown too far back. 

The grate bars are of about three-eighths inch open- 
ing. The engineer regulates the separator valve so as 
to geta supply of fuel in accordance with his needs. 
The auxiliary air supply he also regulates with a sec- 
ond valve. The object is to use as little air as possible 
with the fuel. The air for combustion comes as much 
as possible from below and through the grate bars. 

The whole apparatus, which is very efficient and 


contributes great- 
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INIA ness of the will, 
i was put in by C. 
iW 1. Roskoph & Co., 
of New York and 
Newark, N. J. 
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Mining in the 
\ Bocky Moun- 
if tain States. 
" It is 
- that the mining 
SS SSS = ith industry 
never been prose- 
euted in the 
Rocky Mountain 
States at such 
profit as at the 
present time. The 
| ) V geology of the 
Various mining 
districts is becom 
ing better under- 
stood through the 
work of the geo- 
logical surveys of 
the various 
States the 
studies of loeal en- 
gineers carrying 
on the investiga- 
tions begun by 
the United States 
Geological Sur 
vey. Mining in- 
vestments are be- 
intelli- 
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probable 


has 





and 


ing more 
gently made, and 
mining enterpris- 
es every where are 
being more sys- 
tewatically and 
more economical- 

‘ ly managed. 
i Mining opera 
ll if tions which, from 
the days of the 
Jomstock be 
nanzas until after 
the time of the 
discovery of the 
rich lead carbon 
ate ore bodies of 
Leadville, had 
been regarded in 
the light of purely 
speculative enter 
prises, are now be 
coming looked 
upon legiti 
mate business un- 
dertakiugs, and 
are being con- 
ducted as such. 
The fact, also, is 


as 








AUTOMATIC SAWDUST FEED FOR FURNACES. 


ply pipes as desired. In Fig. 4 this arrangement is 
clearly shown. 

As all the air escapes through the central opening, 
there is not sufficient pressure left to carry the fuel to 
the boilers. Accordingly a branch pipe connects with 
the main pipe, back of the separator, and is carried 
down so as to connect with the fuel pipe, as shown in 
Fig. 3. Thisinsures aconstant draught of air through 
the fuel pipes, carrying chips and sawdust to the boil- 
ers, when the valve at the foot of the separator is set to 
thus direct them. 

In Fig. 5 the boiler fronts areshown. The fuel pipes 
connect with a perforated diaphrigm fitted to the fur- 
nace doors. The end adapters of the fuel pipes are 
carried on a rolling frame, so that they can be rolled to 
one side at night or whenever desired. A hopper is 
arranged to permit of inspection of the operation. 
Looking into it, the stream of chips and dust is seen, 








becoming well un- 
derstood and ap- 
preciated that 
with honest and intelligent management a good min- 
ing investment is safer and pays a larger interest on its 
capital than any other. The largely increased output 
of the gold, silver, lead, and copper mines of the West- 
ern States, the increased dividends that are being paid, 
and the number of new companies that are now being 
incorporated are evidences of this opinion.—-Yngineer- 
ing and Mining Journal. 





At the sluices near Maigrange, according to M 
Cuony, ground ice forms about the iron work largely 
used in the sluices, and is got rid of by heating the up- 
per pert of the structure with wood fires. M. Cuony 
produced ground ice experimentally, by cooling an iron 
bar 10° to 15° below zero C., and plunging it in cold 
water ; thus illustrating the part played by the piles of 
bridges, 








Scientific American. 
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Large Quarried Stones, 
To the Editor of the Scientific American: 

You speak of the granite mass quarried by the Bod- 
well Granite Company, at Vinal Haven, as the largest 
ever quarried. It may be the largest granite mass ever 
quarried, but at Baalbec, in Syria, the traveler sees a 
stone at the quarry nearly ready to be moved from the 
pillars that support it, a stone 71 by 14 by 18 feet, con- 
taining 12,922 ceubie feet, whereas the Vinal Haven 
stone, if the size at the base continued to the top, 
would contain but 11,500 eubie feet. And this stone 
has waited for more than a thousand years. There 
are four stones nearly as large, which have been trans- 
ported a mile or more and pat into the foundations of 
the Temple of the Sun. The ancients did know how to 
handle big stones, and we have not yet quite reached 
their standard of size. Joun R. THURSTON. 

Whitinsville, Mass., March 27, 1891. 

e+ 2 +o 
A Winter Fishing Ground, 
To the Editor of the Scientific American: 

I was very much interested in an article on “ Fish 
Manure,” in your paper. I wish to suggest something 
perhaps of value to your manhaden steam fleet Down 
fast. Their season is from May till November. When 
a big boy, | spent one winter at Charlotte Harbor, 
west coast of Florida, with mullet fishermen from 
Mystic, Conn. I believe mullet are as plentifal on the 
Fiorida coast as are the menhaden on the New Eng- 
land coast. And perhaps your steam fishing fleet, 
instead of lying on their oars ali winter, would do well 
to tarn their attention to the shores of the Gulf of 


Mexico. I believe there are fish enough in the Gulf of 
Mexico, if they were utilized, to feed the whole world. 
Those fishermen that I was with seined the mullet 
and dry-salted them for the Havana market. The 
mullet is a very oily fish, there beinga layer of blubber 
next their ribs of varying thickness. 

If these fish may be utilized, hat an outlet for your 


fishing industries during the pleasant winter months 
in the Galf of Mexico! The time I speak of was ‘way 
back in 1855. And I don’t know but they are steam- 
fishing there now Ex-BgacH COMBER. 

Nashville, Tenn. 

7 ~<2+-o+-o= - - 
Utilization of Sawdust, 
To the Editor of the Scientific American: 

W. D. says: Your journal is ome of our “ household 
words.” You have for years at different times given us 
receipts for sawdust casts and other materials. I 
have tried all of them, some are too heavy, some shrink 
too much, and some through too little shrinkage are 
liable to either break themselves, or break the mould 
if of wax or plaster and cement, which latter make a 
good mould for smal! articles 

I wish your readers to try the following and they will 
be perfectly satisfied with the result. Make a jelly 
paste equal parts rye flour and glue ; take equal parts 
of sawdust and common wheat flour; to every half 
gallon measure of this latter mixture add half cup of 
molasses. Now knead intoa very stiff dough, using as 
much of the jelly paste as you require, but it must be 
very stiff. Oil moulds with neat’s foot oil and press your 
dough into all parts, tamping it down smooth with a 
roller or flat piece of wood. Let stand 24 hoursina 
dry place. It will then shake out easily on to a papered 
tin or common oven pan. 

Take u« soft brush and oil the face of the pattern 
you have got out of your mould, mending any small 
imperfections that may exist in your casting, and with 
a sharp knife or chisel remove all outside edge, or 
rather I would say, “‘ Trim your cast neatly now.” 
Bake in a moderate bread heat oven, and remember 
one thing—direetly all the moisture is out of your piece 
of work, it will begin to burn very quickly. So you 
must watch your oven very carefully. 

By following these directions carefully, you will have 
& casting equal to any piece of carved wood. Shellac 
or paint when cold 
a 2 

Anti-Fouling Compositions for Ships’ Bottoms, 
To the Editor of the Scientific American: 

We note Mr. Ganse’s remark that “‘ the party who 
would invent a reliable anti corrosive and anti-fouling 
composition would make a fortune.” 

Allow us to state that such a composition has already 
been in use for the last twenty-seven years in England 
and Germany, the so-called Hartmann’s “ Rahtjen’s 
com position.” 

This paint has been used by the North German 
Lioyd steamers since 1864, and they are continuing its 
use up tothe present date. Furthermore, it is almost 
exclusively used by the English navy, upward of sixty 
of their ships being coated with this composition, and 
only recently the largest mnan-of-war in the world, the 
Royal Sovereign, has been painted with the same. 

We have had considerabie experience with this cow- 
position, and must admit that it is the best anti-corro- 
sive and anti-founling composition manufactured at this 
date, - 





It thoroughly protects the iron and steel against 
rust, grass,and barnacles. It reduces the skin friction, 
thereby increasing the speed, with the use of less coal, 
as against a dirty bottom. 

We have frequently known steamers to run with 
this composition one whole year without Cocking, and 
as for the price, it only costs about $250 to coat a vessel 
of about 1,800 tons gross register, with two coats. 

We do not think that any ship-owning firm, be it 
government or private, would want a vessel to run 
three years without docking, as is claimed for the 
Japanese lacquer. We think it is to the ship-owner’s 
interest to see his vessel’s bottom at least once a year, 
for various other reasons besides painting, and even 
though the vessel be coated with Japanese lacquer, she 
would ineur, we think, the expense of docking once a 
year, the same as if she were painted with any other 
com position. 

The lacquer is said to dry in one day, so that it will 
take two days for two coats, whereas the Hartmann’s 
Rahtjen’s composition dries as quick as applied, thus 
enabling two or three coats to be given in one day, 
and the vessel can be put into the water immediately 
after being painted. 

A peculiarity of the lacquer is that it cannot bear the 
sun well, and consequently the ship must be covered 
with mats in order to keep the sun off as much as pos- 
sible. The cost of the lacquer being so enormous, it 
will hardly be extensively adopted by the merchant 
marine. Gustavus & Co. 
Baltimore, March 21, 1891. 
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The Duties of the Steam Engineer. 

In taking charge of a plant and of steam boilers or 
generators of steam under pressure, and engines, the 
engineer must make himself acquainted with the 
nature and condition of his machinery and all its de- 
tails, and first of all, of his boilers and steam generators, 
as to their safety and security against explosion from 
weakness, When time is permitted, the condition of 
the interior of the boiler, regarding its cleanliness, 
the safety valve, water gauges, and steam pressure 
gauge, should be known, and if the pressure gauge is 
not known to be correct, and no means at hand to test 
it, the safety valve should be carefully exe mined and 
computed and adjusted to resist or hold down only a 
safe boiler pressure. The check valve, blow-off, and in 
fact all parts of the feed apparatus must be known to 
be in working order, that is the pump, injector, or in- 
spirator. The suction, supply pipe, and the source of 
feed water should be made sure of performing their 
functions. The furnace, flues, and chimney should be 
examined and putin orderif so required. Last, but not 
least, the engineer should see that the steam pipe, cocks, 
and valves are in order and properly secured ; the en- 
gine in line, shafts, rods, pins, and journal boxes in 
good and smooth condition, keys and bolts secure and 
properly adjusted, piston packing and stuffing boxes, 
eccentrics, and straps put in proper conditior and all 
lost motion taken up. The steam slide valve, or any 
other kind of valve regulating the admission of steam, 
and ite seat, should receive proper attention, and the 
valve motion, if necessary, be adjusted. For a close 
and accurate adjustment the valve rod should be 
marked on the outside of the steam chest to show or 
indicate by the use of a gauge the relative position of 
the valve; then the proper adjustment can be made 
when the engine is at a working temperature. The ad- 
justments may also be made on large and automatic 
cut-off engines from the reading of indicator dia- 
grams. 

The condition of flywheel, pulley, and belt with the 
line shaft, their bearings and lubricating devices, should 
be ascertained before any attempt is made to fire up 
the furnace. During the process of raising steam, ob- 
servations should be made to note the actions of fur- 
nace and boiler and its appendages. Before starting 
the engine by steam, turn over the engine shaft once 
or twice to see that no obstructions are in the way of 
rotation. An engine should not be started to running 
until a proper amount of steam has been admitted on 
both sides of the piston to heat up the cylinder, piston, 
and valve, ete., to the normal temperature of the 
steam. The cylinder cocks are to be left open un- 
til after the engine has been started and all the water 
removed from the cylinder. Previous to starting the 
engine, all journal bearings should be properly oiled 
and the valve and cylinder oiler should be primed and 
adjusted. In case the engine has been standing idle 
any length of time, the interior of the cylinder, as well 
as the valve seat, should be examined, smoothed, and 
well oiled. 

When there is metallic packing in piston, adjustable 
by springs, sach packing should be adjusted in a man- 
ner to elevate the center of the piston head a very lit- 
tle above the center of the cylinder; the tension of 
springs should be very moderate ; when once the pack- 
ing rings fit the cylinder and the surfaces are true and 
smooth, a steam joint is effected; and a slight ad- 
ditional tension of the springs is sufficient to bear the 
weight of the piston and keep that packing tight for 
months. Tight packing not only tends to wear the 





parts, but robs the engine of part of its effective power. 
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The packing in stuffing boxes, when new, ought not to 
be tight at first, and should only be tightened up 
gradually; and such steam packing joints should 
always be loose enough to leak a small quantity of 
water without any steam, insuring a constant lubri- 
cation and easy wear. Although an engineer in charge 
may be perfectly familiar with his plant and all its de- 
tails, it is his duty before starting his fire in the morn- 
ing to examine his stage of water in the boiler, and 
where there is an uncertainty of condition of any- 
thing, don’t trust to luck. Don’t load down your safety 
valve any <aore than absolutely necessary. Don’t carry 
any more steam than required, and then at as near uni- 
form pressure as possible. Feed the boiler uniform, 
and carry the water no higher than is absolutely neces- 
sary for safety. The fire in the furnace should be kept 
as even as possible and the charges of fuel small and 
often and well distributed. No holes should be allowed 
in the fire for the cold air to pass up through the grate, 
no air should be allowed to pass from the exterior to 
the interior of the furnace, except through its proper 
channel and in a proper manner. A uniform tempera- 
ture and pressure of steam is very essential to the 
longevity of a boiler and is a good evidence of the skill 
of the operator or person in charge. It is also very es- 
sential that the boiler be kept clean on the outside as 
well as the inside; the scale on the inside is consider- 
able of a non-conductor, and the ashes and soot on the 
outside of boilers and flues is still worse. The evapo- 
rating capacity of a clean boiler both in and outside is 
sometimes more than double that of a neglected and 
dirty boiler, not speaking of the greater liabilities 
of burning and exploding. There is no particular rule 
for the blowing out and cleaning of boilers, as to how 
often it should be done, excepting that there should be 
as little as possible between the fire and hot gases on 
the outside and the water on the inside of the heating 
surface, excepting the boiler plateitselr. ‘The engineer 
must be guided by the quality and condition of the 
feed water, to determine how often the boiler should 
be blown out and cleaned on the inside. Thechimney 
draught, combustion of fuel, and methoa of tiring will 
determine the necessity of outside cleaning.—rrank J. 
Ruth, M.E., in the Stationary Engineer. 
Telephone Kates, 

The oft-repeated assertion that telephonic service 
eannot be afforded ata lower rate than that which 
prevails in most of our large cities, and the oft-repeated 
statement, on the part of the American Bell monopo- 
lists, that ‘“*the larger the business, the larger the ex- 
pense” (which is contrary to all known data of com- 
mercial science), have of late received a most convincing 
set-back. As everybody knows, the fundamental Bell 
patents have expired in Great Britain. In 1893, the 
same patents will expire in the United States. By 
reason of certain adverse judicial decisions, there exists 
just across the border—in Canada—a state of affairs 
which is plainly indicative of what will take place here 
in 1893. To-day Montreal furnishes the cheapest tele- 
phonie service on this continent. The long-established 
** Bell” company demands only $25 a yea: for either 
residential or business houses. The opposition com- 
pany, the Federal Telephone Co., which brought rates 
to their present basis, charges $35 a year for business 
houses and $25 a year for residences. Both concerns 
are doing a lively business. The local ‘* Bell” Co. has 
about 5,000 subscribers in the city, and the opposition 
company has about 6,500 subscribers. Both organiza- 
tions use the eame apparatus. This reduction in tele- 
phone rates not only applies to cities with from 5,000 
to 10,000 subscribers, but is also taking place in Berlin, 
which bas even a larger number of subscribers, and 
also in London, where the rates have been reduced 
from £15 to £10 per annum. What better evidence 
than these facts can be adduced to prove that the 
business can be done, and is being done to-day, in the 
largest cities of the world when the patents have be- 
come invalid through expiration of their terms, and 
that legislatures, in this country, will regulate the 
rates so as to conform to these, in some just propor- 
tion, after the patent monopoly on the Bell and Blake 
apparatus shall have expired ?—Practical Hlectricity. 
————_-e- _____—_— 

Convicts in the United States. 

A census bulletin gives statistics of penitentiary con- 
victs in each State in proportion to population. In 
1880, out of a population of 50,000,000, the proportion 
of convicts was 709 to each 1,000,000 of population. In 
1890 the proportica was 722 to the 1,000,000. The popu- 
lation of the United States in 1890 was 24°86 per cent 
greater than in 1880. In 1890 there were 27°88 per cent 
more convicts than in 1880. This shows that the num- 
ber of convicts has increased 2:42 per cent faster in a 
decade than the population. Of the 45,233 convicts in 
penitentiaries in the United States in 1890, the whites 
formed 67°58 per cent, and the colored 32°47 per cent. 
Of the 30,546 white convicts, the native born repre- 
sented 75°60 per cent, and the foreign born 28°79 per 
cent, while the place of birth of 0°61 per cent was un- 
known. The men formed 96°1 per cent and the women 
3°9 per cent, showing 24°64 times as many male convicts 
as female. 
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AN IMPROVED DRAWER STOP. 

A simple device readily applicable to drawers of any 
size to prevent their being entirely withdrawn from the 
easing, and which may be conveniently manipulated 
to permit their complete withdrawal when so desired, is 
shown in the illustration, and has been patented by 
Mr. Samuel H. Levy, of No. 235 Oak Street, Chicago, 
Ill. The device is preferably constructed in two sec- 
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LEVY'S DRAWER STOP. 


tions, one of which isin the form of a bracket to be 
attached to the drawer, while the other, or the stop 
proper, is a strip of spring metal bent in the form of a 
compound curve, and pivoted to the bracket, the stop 
thus pivoted having teeth or spurs to engage the back 
of the drawer. The bracket, however, may be dis- 
pensed with if desired, when the stop itself is pivoted 
directly to the drawer by passing a screw through the 
aperture in its shank end. 
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Tunnel Building. 

The art of tunneling may be considered as having 
been reduced toa science, as no distance is too great 
and no material too hard to be penetrated.if the ob- 
ject sought is sufficient to justify the expense. The 
building of the St. Clair River tunnel, where iron cyl- 
inders were foreed through the clay by hydraulic pres- 
sure, was a great advance in the art of building tunnels 
through certain kinds of soil. The tunnel built under 
the streets of London, where the top of the arch is just 
below the cobble stone pavement, was built without 
in the least obstructing travel at the place where the 
work was being carried on. According to the Jndus- 
trial World, a tunnel 5 miles long is now being driven 
through the solid rock under Gray’s Peak, 60 miles 
west of Denver, Col. This tunnel, which is 8x18 feet, 
is being built primarily to tap the mineral veins in the 
mountains, which are thought to be quite rich. After 
the tunnel is complete it will be enlarged and opened 
for railroad traffic to accommodate an extension of 
the Utah Central railway, which is to form a through 
line from Denver to Salt Lake. Thus far about a mile 
of the tunnel has been driven by hand power, buta 
plant of ten Rand drills, with Ingersoll air compressors, 
has just been put in, and an electric light plant is soon 
to follow, after which it is expected the rate of work- 
ing will be greatly increased. The excavating of this 
tunnel is through rock about as hard as any that can 
be found anywhere. 

rr 
A CONVENIENT FRUIT PACKING PRESS. 

The press shown herewith is designed to be operated 
by hand for pressing dried fruits, ete., in a case when 
packing them for market, and may 
also be adapted to the pressing of 
juices from fresh fruits. It has been 
patented by Mr. Robert Randall, 
of Newark, N. Y. The pressing 
roller or wheel is mounted in a 
bracket depending from the inner 
end of a hand lever, where the lever 
is also ful- 
crumed in a 
bracket upon 
an upright. 
The box or 
package to be 
filled is sur- 
mounted by a 
removable 
frame, with 
depending 
flanges holding 
it fairly on the 
box and consti- 
tuting a hop- 
per, Any ordi- 
hary platen or 
follower is 
placed on the fruit or substance in the hopper, and 
receives the pressure of the lever roller as the fruit is 
forced down. The device is constructed to weigh only 
about seventy pounds, so that it can be readily moved 
about a warehouse or other place where it is used. 

a | el ee 

DIAMONDS IN DEMERARA.—Recent reports state 

ee diamond mines of a richly paying character have 
n found in the interior of Demerara. 








RANDALL’S FRUIT PRESS. 
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THE LOVELL DIAMOND SAFETY BICYCLE. 

The success of this bicycle last year has led the man- 
ufacturers to make additional improvements, two of 
which we show in the accompanying cuts. The im- 
proved chain adjustment used on this Lovell safety is 
of asuperior character. The bracket, which is steel 
drop forged, contains crank shaft and ball bearings 
and swings on a separate steel axle that has a long 
parallel bearing between a heavy forked shape sec- 
tion in the frame, which is brazed solidly to the frame 
and is a permanent fixture. Tke motion of the bracket 
is fore and aft, in the solid section of the frame, there 
being no lateral motion. This bracket is adjusted by a 
nickel rod with nut and set nut, being thus held sta- 
tionary. The saddle is of the hammock suspension 
kind, with springs both fore and aft. A new adjust- 
ment for tipping the saddle has been added this sea- 
son, which is shown in the cut. The saddle cantel has 
two small rivets which fit in holes in the tilting plate. 
By loosening the set screw, the saddle can be instantly 
fastened at any angle desired. The frame is diamond 
shape, of cold-drawn steel tubing and steel drop-forged 
parts. The wheels are 30 inches, with % inch crescent 
shaped rims. Each wheel has 40 direct spokes, of num- 
ber 11 steel wire. The hubs are steel drop forged, and 
the wheels are designed to stand severe work on coun- 
try roads. The brake is of the direct plunger pattern, 
and is very powerful. Ball bearings are fitted to every 
running part of the machine. As three-fourths of the 
weight of the rider comes on the rear wheel, the man- 
ufacturers have made a separate set of bearing cases, 





DIAMOND SAFETY No. 1. 


specially designed, bolted in the section of the frame 
in such manner that no matter what weight or strain 
is brought on the wheel it does not cramp the bearings 
or interfere with the ease of running. Particular at- 
tention has been given to the finish of this machine, 
and the enameled parts are all carefully inspected upon 
leaving the factory. The weight of this safety cycle 





ADJUSTMENT FOR TIPPING 
THE SADDLE. 


CHAIN ADJUSTMENT. 


cowplete is 47 pounds. The manufacturers are the 
John P. Lovell Arms Company, 149 Washington Street, 
Boston, Mass., who will send illustrated catalogue on 
application. 
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Haulage of Canal Boats by Locomotives, 

Ata meeting of the Railway Union in Berlin, Herr 
Wiebe described some experiments recently made on 
two lengths of the Oder and Spree canal, 344 miles 
long in all, witha view to ascertain the best method of 
towing large beats. The submerged chain system is, 
he states, unsatisfactory, nor has the endless rope sys- 
tem of traction given entirely saisfactory results when 
practically tested during the course of the experiments, 
though a great many types of supporting posts and 
pulleys were tried. The difficulty encountered arose 
from the rotation of the rope as it moved onward, 
which tended to twist the boat painter about the rope, 
and the form of connection between the rope and the 
painter could not be depended on to stop this action. 
Further experiments were tnen made by attaching the 
rope to the center of gravity of a heavy towing car, 
running behind and drawn by a light locomotive such 
as is commonly used in mines. If the rope is attached 
directly to the locomotive, trouble may arise from the 
side pull of the rope tending to overturn the engine. 
It is for this reason that the towing car was adopted 
in the experiments in question. This plan is stated to 
have proved satisfactory, and boats have been towed 
by it at the rate of 10 ft. to 12 ft. per second (7 to 8 
miles per hour), though a speed of 5 ft. (84¢ miles ‘per 
hour) will, in general, be sufficient. The tension on 
the tow rope in starting three heavy coal barges was 
as much as 1,764 Ib., but rapidly decreased as the boats 
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AN ENVELOPE GUM MOISTENER. 
The illustration represents a device for moistening 


the gum on the open flaps of envelopes and similar ar- 


ticles, patented by Mr. Edward E. Kingsley, of Nos. 25 


and 27 Front St., Portland, Oregon. A reservoir with 





KINGSLEY’S ENVELOPE MOISTENER. 
convexed under surface is attached to the vertical mem- 
ber of a frame whose base has pointed feet or spurs, to 
cause the frame to stay in the position in which it is 
placed. In one end of the reservoir is an opening 
through which the water for moistening is introduced, 
and in the bottom is an aperture in which a sponge or 
other absorbent substance is inserted, the outer end of 
the sponge extending slightly downward within an 
opening in the base member of the frame. In the top 
of the reservoir at one end is asmall conical aperture, 
normally closed by a plug, attached to which is a 
spring arm, bent to be carried downward to the . base 
of the frame, thence upward to movable engagement 
with a button or stud on the other end of the reservoir. 
When the guwnmed flap of an envelope is passed under 
the sponge, the spring arm is slightly lifted, thus rais- 
ing the plug and allowing air to enter the reservoir, 
permitting water to flow through the sponge and keep 
it ina thoroughly moist condition. The immediate re- 
turn of the plug to its position, by the spring arni, 
after the envelope has been passed through, prevents 
further flow of the moistening liquid. 
t+ Ore 

Beating the Ege Tarif. 

The Tombstone Prospector says: Since the duty on 
eggs has been the rule many devices have been thought 
of for manufacturing them. The idea of a Nogales 
man is, however, the only feasible scheme up to date. 
His proposition is to feed hens on the cheap grain of 
Mexico and have them lay in the United States. For 
this purpose a long building will be placed on the line, 
half in Mexicoand halfin the United States. They will 
feed and water in the Mexican end, and when they 
want to lay they go to the further end of the building, 
and in that way escape paying the duty. The projec 
tor of this enterprise came from Maine. 

—_____—__o-9-e —_—_— 
BROWNLOW & WARNER’S TRUSS. 

In the truss shown in the illustration, a slide upon 
the belt carries a post which sustains a round com- 
pression pad, with an inner bearing face of cork, rub- 
ber, or other suitable material, the pad being adjust- 
able to or from the slide. At each side of the central 
pad are oval side pads, attached by hinging their plate 
sections to the inner face of the slide at its ends, the 
two lateral pads being designed to compress, from both 
sides of the in- 
guinal canal and 
rings, the tissues 
adjacent thereto, 
and to occlude 
the canal and 
rings with the 
natoral surround- 
ing tissues, by the 
combined action 
of these pads and 
the independent- 
ly adjustable center pad. This improvement has been 
patented by Dr. John H. Brownlow and Joel 8. War- 
ner, of Ogdensburg, N. Y. 

Se eee 
THE mean of twelve determinations of the coefficient 
of linear expansion of vulcanite, by Dr. A. M. Mayer 
(American Journal of Science), obtained by means of a 
specially devised piece of apparatus, gave the value 
00000636, between the temperature at which the experi 
ments were made, viz., 0° and 18°C. The cubical ex- 
pansion of the substance is closely represented by the 
formula ¢ = %. + 0°000182¢ + 00000002547. Thespecific 
heat equals 0°33125. The angle of maximom polariza- 








AN IMPROVED TRUSS. 








tion of a polished surface of vulcanite was found to be 
57° 29. Hence the index of refraction equals 1°568. 
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RECENTLY PATENTED INVENTIONS. 
Rallway 


ment, pallets, and guide wire, a pivoted arm for sup- 
porting the pendulam or pallets and a weighted lever 
provided with a cam adapted to move the point of sus- 
pension of the pendulum or pallets. 


ScaLe MEAsURE. — Edward T. Bur- 
rowes, Portland, Me. This is a rale capable of various 
adjustments, and comprising twe sections, each con- 
| sisting of two hinged members, the inver members of 
| the sections lying face to face, and each having a guide 
| loosely embracing the opposite member, the distal ends 
| of the outer members of the two sections being discon- 
nected and free to swing in opposite directions, This 
rule is designed to be specially useful in taking inside 
measurements, such as the width and height of the in- 
terior of window frames, while being also serviceable 
for all purposes for which the ordinary rale is useful. 


TYPE-WRITING MACHINE. — James 


Richardson, North Tarrytown, N. Y. In this machine 
a spindle having a reciprocating rotary motion has 


ippliances. 


DumPpiIne Cark.—William F. Bennett, 
Peoria, Il, This is a car of simple construction, ar- 
ranged to dump either between or outside the rails, and 
The car 
and 


which can be quickly removed from the rails. 
* formed in two longitadinal 
mving each a pivotal platform, which may be made to 
lump at either side by palling out lock keys, the plat- 
forms working on axes arranged at points to one side 
ut near their longitudiaa!l centers. The manuer in 
which the fastenings are arranged adapts the car to 
eustain any veval weight of ballast, earth, etc.. and the 
cost of construction ts but moderate 
LINK FOR CABLE Grips —Vernon T. 
Lynch, Chicago, Ui. This tink has « crosshead, on a 
projection from which is a right band thread engaged 
by one end of a nut, the other ead of the nat engaging 





sections joined 


& ecrew thread on a clevis, eo that when the nut is , 
“ me ast loosely mounted on it an oscillatory type wheel, with 
turned the crosshead and clevis are moved toward or : 
, means for disengaging the type wheel from the spindle 
from each other. The nut is grooved jongitudinally on P 
: at any time in the rotation of the latter, and re-engaging 
ites surface, the free end of a paw! fulerumed on either 
: the type wheel on the retarn of the spindle to the point 
the elevis or crosshead engaging one of the grooves to ta t Th ts of t agen 
of Giseng e Vi - 
lock the sat in place. This link, which can be readily Sa ctmerigumng ype, paper, - 


are effected by power called into action by bat not ap- 
plied through the keys, and uniformity of impression is 
not affected by varying pressures on the keys, while 
the «pacing of the letters is uniform and the writer is 
always visible to the operator as it goes forward. 


COIN-OPERATED VENDING MACHINE. 
Ridgeland, and Thomas Gannane, Chicago, Ill. This | samuel §. Allin, London, England. This machine 
te an {neulator and support for telegraph, electric light, | has a series of fixed receptacles for solid or liquid re- 
It is made of glass | freshments, a series of coin chutes and coin-operated 
adapted to ecrew on the asual wooden pin, and has in | levera, and a central delivery mechanism common to al! 
the receptacies, and arranged to be set to deliver dif- 
ferent articles by the insertion of different coins. The 
| invention is designed to improve the construction of 
machines of thie class to render them more generally 
useful, and increase the number of articles which can 
be handled in them and the range of prices. The ma- 
chine is designed to sell both hot and cold beverages, as 
well as simple articles of food and smal! wares in gen- 
era) use. 

BrusH HANDLE. — Charies F. Myers, 
McKinstry’s Mills, Md. 
| justable handles for brashes, such as railroad brushes, 
shop or factory brushes, whitewash brushes, etc. Con- 
nected to the brush is a slotted ball having on its sur- 
face circular grooved seata, a screw-threaded stem being 
pivoted within the slot of the ball, while there is an in- 
teriorly threaded handle socket, and a grip ring is in- 
terposed between the socket and the ball, whereby the 


extended or shortened, is especially designed for use on 
cable gripe. 





Flectrical, 
INSULATOR. — George H. Graham, 





and other electrical condoctors 


its outer end a transverse groove for receiving the wire. 
The outside of the tnealator also has a threaded portion 
to recerve a threaded clamping ring. A biock of insu 
lating material is dtted in the groove over the condactor, 
and this block is held in place by a loop whose ends 


have hooks to engage the threaded ring. 
INCANDESCENT LAMP CovER. — Emil 
T. Mueller, La 
two similar halves, made 
sultable material, and of approximately the same form 
an the lamp globe, there being attached to each 
central eye for receiv- 


Crosse, Wis. This cover consists of 


of metal, paper, or other 





one | 
ead of a curved «pring having « 
img the neck of the 
stud to be engaged by a hook on the other part when 
The cover parte have 


lamp. One part f the cover has a 
the cover is closed on the gio 
a white inner surface, or are lined with a good reflect- 
ing macerial, eo that when the 
opposite the neck of the lamp they will reflect the light 


covers are opened out 


downward, handle and brush may be adjusted to any desired 
—_—_— angular relation to each other. 

Mechanical. WINDow SCREEN. — James Knowles, 

ORE CONCENTRATOR. — Gottlieb D. | Jamestown, N. Y. In the construction provided for by 


this patent a «pring roller is arranged at the bottom of 
the sash and a roll of netting wound around it to move 
in guides at the sides, the netting being attached to the 
lower edge of the sash, and being distended across the 
open space when the sagh is raised, the tension of the 


Husemann, St. Louis, Mo. This ie an improvement in 
iry concentratots, in which the separation of the metal 
or meta) bearing particles is effected by means of an air 


last directed upward throngh a reticulated table or 





screen having riffies or pockets to arrest and retain the 





precious metal or heavier particles. As heretofore con- | spring roller holding the netting always taut and true, 
structed, valuable dust has been liable to be lost inthe) ProwkR HOLDER. — James Martin, 
us of such concentrators, and this invention provides Temescal, Cal. This ie a simple and inexpensive 
an improvement in the pockets in the ecreen, and also | . 

4 ; levice for securing flowers in place when constructing 
in the bellows or blower, for the regulation of the | floral designs. It has a shank or pin, the upper end of 
vast. which is curved to form a jaw, then laterally across the 

WRENCH. — Robert Haberthur and | shank forming an arm, while a spring-pressed clamp- 
Joba M. Stowell, New York City. Thie wrench has a/| ing jaw bas an arm crossing and rocking on the shank 
jaw at the outer end of the handle member, a yoke | behind the first jaw. 
pivoted adjacent to the jaw and sliding in the yoke is Ick CREAM FREEZER. — Frederic B. 
® gripping member, with » jaw at ove end and teeth on | (sun New York City, This le designed to be a low 


the ander side of ite shank, a «pring-preased dog pivoted : . 
. antral bg al cost machine in which the various kinds of ices may be 


iam Meneame Salen | frozer. quickly and kept frozen a long time, while the 
» _— * | material used in freezing will not be liable to get into 


tw the body member engaging the gripping member. 


The constraction is very simple, 


¢ d the each . pable of exceed ly < 
a — a ps ge ome - — y _ the material frozen. A cylinder holding a suitable 
4} Get men o iy wsize O mut. Oo ” a pe oO : a 
—— ~ ; pt y freezing compound is adapted to be rotated just above 
lameter it ie desired to operate upon, thie wrench being : . . 
=~ : and partially projecting into a cream pan, which is ad- 
especially adapted for use a8 a pipe wrench. : , 
justable in relation to the cylinder, a thick coming of 
THREAD CUTTER FOR BOLTS AND/| the cream or other material being frozen upon the 
i 
Nuts.—Thomas L. Lamby, Delphos, Ohic. This is a/ cylinder as the latter is revolved. 


thine of simple and durable constructio or cutting » : 
mastese of | Gare vetion for cutting) Popping CRATE. — Job Spain, Belle 
bolta, screws, and nuts, and adapted to cut bolts of dif 4 . 
‘ 84 oon tes thee enmadien. bine oitnete Center, Ohio. This is a crate in which fowls may be 
Te “ diameter »y e » ea, 7 machine i€ ny ‘ 
a — " ® kept and transported alive, and is designed to be light 
of quickly moving the lies to engage or release the 
. and airy while strong and durable, and to be folded 
bolte after each bolt is cut, and enabling the operator 
when empty into a very smal! compass for convenience 
to convenientiy change the dies for different sized r 
in transportation. The floor of the crate has silis on 
Gaseee. ‘The invention caustste of Relawe Stes t »pposite sides to which are pivoted rods shaped to form 
op J 
slide radially in the fece plate, in connection with a ‘ P f 


the sides and top, corner plates being mounted on the 


the upper portions of the rods, while a suitable end board 


graduated mechaniem for automatically moving 


holders on the face plate to ant the dies. and door are secured to the end rods and floor. 
ae SPRING BUCKLE. — Charles B Under- 
Miscellancoaus, hill, Lancaster, N. Y. This backle has two shanks 
Sark or Door Lock — William A. | *emicircalar in cross section lapping each other with 


their flat faces and surrounded by a coiled spring, form- 
ing a device particularly applicable to trunk straps, 
) horse girths, and other straps having attached buckles, 
admitting of the strap being more easily and closely 
backled. Used in connection with a horse girth, the 
device is designed to make the girth more elastic than 
usual, and obviate trouble from the stretching of the 
girth. 

BRAKE SHok. — John J. Davenport, 
Philadelphia, Pa. This t* an improvement in brake 
shoes, so made that the wearing block may be readily 
removed and another one substitnted. The brake block 
holder has a top and bottom and one perpendicular side 
face projecting to form three sides of the block socket, 
the side face having spurs, and there being also spurs on 
a removable section, fitting and being held by screws in 
a rabbet of the holcer. 


CreaR Cask. — Jacob H. Fawkes, 
Chicago, Ill., This is a collapsible case, designed when 
empty to lie as fat as an ordinary leather case, but 
having side frames with pivoted edge connections, and 
end pieces hinged to the trames, adapted for ready ad 
jastment tn euch a way that cigars held in the case will 
be protected from being crushed or otherwise broken. 

Tosacco Kyiv. — Peter J. Bernard, 
Union Hall, Va. This is a tool designed more especially 
for harvesting plants, and aleo adapted for cutting and 
pruning other vegetable growths. The handle has a 


McCann, Jacksonville, Fla. This invention consists of 
a bar fitted to elide vertically and adapted to engage 
the locking bolt, with a «pring catch engaging the bar 
and controlled from the combination lock. The bear- | 
ines of the bar are formed on « «ide of a triangular steel 
bar secured to the inside of the door on which the lock 
te applied, the inner corner of the triangular bar abut- 
ting on the face of the door, so that if the latter be 
tampered with by the boring of burglars, the drill will 
break in coming in contact with the sharp corners, 


Tiut Lock —charles T. Jearles, Bing- 
hamton, N. ¥Y. This ie a combination lock and alarm 
specially adapted for money drawers, locking the 
drawers securely and at the same time permitting their 
being quickly opened by one who knows the combina- 
‘on, then aiso giving an alarm, « bell ringing every 
time the til) ie pulled forward. A pivoted locking bar 
is adapted to pass into a transverse slot in the casing, 
and an arm pivoted on the table ts adapted to engage an 
aperture in the locking bar, slotted tamblers sliding 
longitudinally in the casing aleo engaging the locking 
bar 


CLocK PENDULUM ApJsJusTER.—Frank 
M. Wakeman, Nantocket, Maes. This invention pro 
vides « simple device for antomatically adjusting a 

ck pentulum to keep it m beat, whether the clock is 
or the The improved 





Inclined in one direction other 





netruction provides, in combination with the eecape- 


forefinger receiving opening, and is re-enforced at this 
point by the blade tang, the tool being adapted for 
convenient use for a long time without cramping or 
disabling the hand. 


FInteR APPLIANCE. —Charles G. 
Purdy, Brooklyn, N. Y. This is an antiseptic air vent 
and overflow device designed to give free vent of filtered 
fluid while exclading injurious germs, and allowing free 
outflow of surplas filtered fluid without admitting im- 
pure atmospheric air. A tubular body having at its oater 
part an air sterilizing substance is fitted to the reser- 
voir, an overflow pipe with a fluid seal trap is connect- 
ed to the tabular body, and a drain pipe is connected 
to the oater end of the trap, whereby impurities are 
positively exciuded from the filtered fluid reservoir. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co,, for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS. 


PALMER’s NEW PRONOUNCING POCKET 
DICTIONARY OF MusIcaAL TERMS. 
By H. R. Palmer, Mus. Doctor. H. 
R. Palmer, New York, N. Y. Pp. 62. 
Price 25 cents. 


THe Stream EnaingE. By Daniel 
Kinnear Clark. Blackie & Son, 
London, Glasgow, ete.. and New 


York. Parts3and 4. Pp. 255, 257 to 
512. Price $1 a part. 





This is an improvement in ad. | 








We note the reception of parts three and four of this 
very elegant publication. The record of systematic 
triale of furnaces and boilers, including many typical 
steam generators, is contained in part three. These in- 
clude evaporative tests of the same with steam stokers, 
powdered fuel and other variations on ordinary prac- 
tice. Part four gives rules and tables for the work of 
steam in engines, analysis of its action when expanding 
into a cylinder, the operation of compound engines and 
the like. Each part contains one or two large folding 
plates illustrating engines of different kinds. The 
work is unexceptionable in appearance and general 
make-up. 


THE PHYSICIAN’s VISITING LIST FOR 


1891. Fourteenth year of its publica- 
tion. Philadelphia: P. Blakiston, 
Son & Co. 

POWER THROUGH RkEposE. By Annie 
Payson Call. Boston: Roberts 
Brothers. 1891. Pp. 169. Price $1. 


This work is a plea for the gospel of relaxation. It is 
very timely at this day, when so many men and women 
insist on living on their nerves. 
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tion and floor plans. 

Two photographic views of the beautiful residence 
of Mr. Noakes,on Riverside Park, New York 
City, a colored view of which appeared in the 
March issue. 

Sketch of a sixteen story office building to be 
erected at Chicago. Cost $750,000. 

Sketch of a water-cooled building. One of the 
novelties proposed and patented for the World's 
Fair at Chicago. 

. Recently erected English houses. Plans and per- 

spective views. 

12. Miscellaneous contents: How to catch contracts.— 
Toggle bolt for electrical and other fixtures, i)lus- 
trated.—Composition for retarding the setting of 
plaster.—Quarrying marble.—The education of 
customers.—Iron and steel for building purposes. 
—An improved eanitary earth closet, illustrated. — 
Stamped metal ceilings, illustrated.—The Plax- 
ton hot water heater, illastrated.--A hot water 
heater for soft coal, ilustrated.—An improved 
woodworking machine, illustrated.—-An improved 
casing for steam pipes, illustrated. 

The Scientific American Architects and Builders 
Edition is iseved monthly. $2.50 a year. Singie copies, 
@% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maeazirs or Arcuirsc- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Larnexzset CracuLaTion 
of any Architectural publication in the world. Sold by 
all newedealers. 

MUNN & CO., Pustssnens. 

361 Broadway, New York. 
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Wusiness and WMersonal. 


The charge for Insertion under Uus head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publicatson office 
as early as Thursday mornang to appear in next issue. 


For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Presses & Dies. Ferracute Mach. Co , Bridgeton, N. J, 

Barrel, Keg, and Hogshead Machinery. See adv.p.189. 

For best hoisting engine. J.S. Mandy, Newark, N. J, 

For sale—2 valuabie patents for household tools, G. 
F. Kolb, 732 Sansom St., Philadelphia. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, [l|. 155 machines in satisfactory use. 


The Improved Hydraulic Jacks, Punches, and Tube 
Bxpanders. R. Dudgeon, % Columbia 8t., New York. 


Screw machines, milling machines, and dri!! presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


“ How to Keep Boilers Clean.” Send your address 
for free % p. book. Jas. C. Hotchkiss, 120 Liberty St., N. Y. 


Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings & Spencer Co., Hartford, 
Conn 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc. 


The best book for electricians and beginners in elec- 
tricity is * Experimenta! Science,” by Geo. M. Hopkins. 
By mail,#4; Munn & Co., publishers, 3%) Broadway, N. Y. 


For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 138 and 140 Centre 8t., New York. 


Send to George F. Webb, medical electrician, for 
illustrated catalogue of electro-medical appliances. etc. 
Co-inventor and manufacturer of the electric belt iljus- 
trated in SCIENTIFIC AMERICAN of March M4, 189]. Ad- 
dress lock box 27, Ashtabula, Ohio. 


Machinery for Sale. 

One Corliss engine, 20 inch cylinder, 48 inch stroke, band 
wheel 16 feet diameter, 24 inch face; one horizontal! slide 
valve engine, 8in. cylinder, 16 in. stroke, with flywheel ; 
two steam pumps; three boilers, 150 horse power, and 
connections; two veneer saws ; one Lidgerwood double 
hoisting engine, with large log derrick; two log band 
saws: bench and swing saws, pony planer shafting from 
4 inches down ; hangers, pulleys, belts, etc.; will be sold 
at a bargain, together or separately, to close business 
first of May. Address Henry T. Bartlett, WO Lewis 
Street, New York City. 

3 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application 


Myer Qharrcs 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

Inquiries pot answe in reasonable time should 

p d; correspond will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, euab must take his turn, 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 

Books referred to promptly supplied on receipt of 














price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(2044) M. B. writes: I have a valuable 
meerschaum pipe, which has got very strong, and I 
would feel extremely obliged to you, if you would pub- 
lish in Notes and Queries the best way to cleanse the 
same, A. Close the hole in the stem with a cork. Pour 
alcohol in the bowl, and remove excess with sponge 
or blotting paper. Be carefui to let none run down the 
outside, as it will cause a white mark. Then set it on 
fire. If it seems to get too hot, blow it out or extinguish 
by corking the bowl. 


(2945) Chemist asks for method of manu- 

facture of soluble glass by the wet method, propor- 
tion of sand to caustic soda, and is there a process for 
making same out of infusorial earth ? A. It is some- 
times made by heating caustic soda solution and fiint 
together in digestere under pressure. We recom- 
mend our SuprLemENT, No. 317, for a paper on the 
subject. 2 
(2446) T. H. De 8. asks : Specific gravity 
of ash being 0°845, what wil! be the weight of a cubic foot 
if it be under water, and the rule for it? A. The weight 
of a cubic foot of water may be taken as 6244 pounds. 
The cubic foot of ash will weigh 0845x6244=—528 
pounds, It will be buoyed up in water by an effecrive 
force equal to 625—52°8=9'7 pounds. The rule is based 
on the fact that a body immersed in water is buoyed up 
by the weight of water displaced and is attracted down- 
ward by gravity. 
(2947) A, E. 8. asks: Would it be best 
to mix the acid sulphite, alum and hypo soda fixing 
bath for negatives recommended by Cramer with a 
plain bath, after it becomes weakened from vse, and pre- 
cipitate both with eulphuret of potass., or would it be 
best to precipitate each separately ? A. Mix an entire 
new bath and throw down the silver in the old mixed 
bath with sulpharet of potash. 


(2948) G. E. L. asks how to redevelop a 
daguerreotype. It has faded eo it can hardly be seen. 
A. It may be brightened by having a very weak solution 
of cyanide of potassiam flowed over it. Great care ie 
necessary; we advise you to put it in the hands of an 





experienced photographer, 
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ogy) G. P. asks: Can you please tell 
me how to mend hole in rubber foot ball? A. See 
answer to query 2 No. 2003. To resist the pressure, the 
atch should be inside. Success is doubtful. 


(2950) G. H. R. asks: 1. Will you please 
ve the chemical reactions in the development and fix- 
g of adry plate with pyro developer? A, The Ge- 
eloper reduces to & metallic state the bromide of silver 
the film which has been acted upon by light, The 
axing batb dissolves out the bromide of silver unacted 
npon either by light or the developer. 2. What will 
remove pyro stains from the fingers? A. A solution of 
citric acid—20 grains to one ounce of water will remove 
the stains. 3. What is process of manufacture of cellu- 
joid? A. 100 parts,camaphor are mixed with 42 to 50 parts 
pyroxyline (nitro-cellalose) and pressed or rolled hot. 
Another method dissolves 50 parts nitro-celluiose in 100 
th 25 parts camphor and evaporates to 
By exposure to the air in 





giv 


10 


parts alcohol wi 
the consistency of jelly. 
thin plates it hardens. 


2951) W. L. RB. asks: 1. What prepara- 
tio or solution can [ use to make a pair of buckskin 
moccasins waterproof? A. Use grease or leather stuff- 
It will change the nature of your buckskin. 2. 
. Cramer plate in a solution of alam and water 
to take out the frills, The frills came ont, but on dry- 
ing the plate, it left the alam onit. I washed it in run- 
water for hours, bat it would not come off. What 
ake it off without injary to the plate? A. The 
particles of alum may be rubbed off with a tuft of 
wet absorbent cotton, If they are firmly fixed in the 
film, there 1s no easy way to remove. Possibly by soak- 
ing the negative in a weak solution of water and sul- 
phuric acid, the deposit may be dissolved out. 3. A 
recipe for making magnesiam cartridges to be operated 
by a fuse like the Scoville magnesium cartridges?’ A. 
An effective magnesiam compound is made by mixing 
equal parts of nitrate of barium and magnesium pow- 
der. Patit in a paper case and connect witha slow 
powder fuse, which can be had from manufacturers of 
powder. 

(2952) S. H. H., Jr., says: I wish to make 
asma!! camera for taking photographs four inches high, 
three wide and about two deep. Would you please 
tell me the size and kind of lens to usein making a 
camera of the above size ? A. You need to use a two 
inch equivalent focus,Morrison or Gray wide angle lens, 
The diameter of the lens would be about half an inch. 
2 How can I secare a light background in taking pho- 
tographs? A. Acommon plain blanket hung up be- 
hind the object will give you a light background, or 
use very large sheets of manila paper. 


(2953) A. C. 8S. asks: How can tallow 
be softened or refined so that it may be used as a lubri- 
cant for the working parts of a microscope ? The opti- 
cians use the material, which is admirably adapted to 
the purpose, bat I have been unable to learn how it is 
treated, buat after treatment the tallow is almost as soft 
aslard. A. Tallow can be softened by mixture with 
oleic acid or with some neatral oi) such as sweet almond 
oil, Treatment with borax and water hot is good as a 
refining process, 


(2954) P. C. asks: 1. How can I find 
the weight of a casting of common grayiron? I have 
the full size pattern of soft pine at hand. A. Multiply 
weight of pattern by 14. 2. In an electro-motor of any 
given size, what increases the efficiency —more winding 
onthe field magnets or more divisions on the arma- 
ture? A. It is good practice to use plenty of divisions 
onthe armature. Its winding must be based on the dif 
ference of potential between its terminals and the de- 
sired power. 3. Are not all electro-motors series wound? 
A. No. They are often shant and compound wound. 
4. How would lengthening or shortening armatures (of 
motors) of the same number of coils and same diameter 
of core affect the efficiency of the motor? A. No direct 
effect can be predicated. In a yeneral sense the arma- 
ture core should be of rather large diameter. 5. In 
four field magnets faced and bolted together would the 
lines of magnetic force be perfect, so as to give twice 
the pull on the armature that one pair of magnets 
give? A. A single large electro-magnet is far 
more advantageous than a combination of small ones. 


(2955) J. J. asks for a filling, black and 
other colors, such as is used for brass signs, something 
that will harden and stand exposure to sun and weather, 
also the cleaning of the brass with acids and by rubbing. 
A. Melt together in a clean iron pot two parts each of 
best asphaltam and gutta percha, stir well together, then 
add one part of powdered gum shellac. It should be 
used hot. It may be mixed with smalt, vermilion or 
other pigment if desired. 


(2956) L. M.—If you use well insulated 
wire and wind carefully, you may omit the shellac 
varnish altogether, or you may soak the coil in very 
thin varnish after it is completed, allowing it several 
days in which to dry. 


(2957) W. W. D. asks if double or single 
cotton-covered wire is used to wind 8 light dynamo, 
also if the two rods down side are of brass or copper. 
A. Donble-covered wire is preferable wherever it can be 
used. The rods are of copper. 


(2958) A. B. T. asks what will stick the 
amber mouth piece of a pipe together; it is broken about 
}@ inch from the end. I have tried many kinds of giue, 
but'cannot stick it; the heat or moisture of the mouth 
seems to soften the gine, A. Moisten with linseed oil 
and press together after heating. Too much heat will 
ruin the amber, and too little will not cause adhesion. 
——— 
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TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
‘ents at home and abroad, enable &s to understand the 
‘aws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on and p 
contemplating the securing of patents, either at home or 
acroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office ScrRNTIFIC AMERICAN, 361 Broad- 
way, New York. 
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Car draught pole. horse. J. M. Blondeil 

Car draw iron, aoren . M. Blondel! 

Cc arfdumping, W , waned 

Car gear, railway, 

Car heater, W. C, 

Car platform, freight, T. Cc. Tyrrell 

Car pusher, J. M. Jones... 

Car starter and brake, W. Giffard.. 

Cars, hand support for, F. A. Morley 

Cars, method ry Aa popes. for * propel 
street, 

Cars, 9 A 2. aa ww horse, F. KE. Webb. 

Cars, watering trough for stock, B. C, Hicks 





















Card, ard, plazing, Rudd S Mendenhall....... 
uffier, EK. Faikingham....... 
ty a. W. "Kelley... 
Carrier. See carrier. 
Cart, road, 8. B. Irwin....... ......... 
Cartridge shell crimper, G. D. a 
‘ase. ‘ell case. +s 
pe 9 and sales register, J P. Manion, , . 449,164 
=> eer and recorder, electric, W. F. wns 
‘ash tndlonior and pegister. L.T. W 449,593 
Cosh register, J. H. Ahrens......... 449,396 
Cash register. R. E. Y - y as 449,248 
Cash register, recorder, and indica Coo! 449.311 
Cash register system, electric, R. EK. Nelson, J 449,249 


os registering and indicating machine, M 

zongacre 

Cell case, D. Quinian. 

Cement, manufacturing, 

Centrifugal machine, H. Ww. Lafferty.. 

Chains by electric welding processes, ppeuennngul 
turing, E. Thomson 





hute, arimal, Myers & Armstro ng 
Ciwer trimming and branding mashing, W. Gar- 





retson 
Clasp. See Ribbon clasp. 










































Gold or other precious metal, settling and amai- 
quan pan for machinery for extracting, 
4 













A. Merralls ... .. 9,552 

Governor, fluid pressure, ives & Teal... 440,222 

| Grain cleaner, 8, Stewart....... .ccccceecceeeceesees 449,500 
Grate, BE. D. Van Stone.. 449,641 

5 | Grinding mill, J. M. Nichols 449,229 

| Guard. ilway trolley ours. 

| Guitars, capodastro for, A. L. G 449. 216 
Guns, cart ridge cramp for Vs K. Krnka.... 28) 
Guns, safety lock for breech bolts, P. Mauser. rite 452 


Handle. See Brush handle. 
Hanger. See Lamp hanger. 
frame hanger. 


Picture or mirror 






Harness, G. O. Brewer...... . 49,201 
arness pad, F. M. Boring. . 449,198 
arrow, Schreckengost 452 










arrow, D. B. Smith... .. 
Harrow, disk, J. F. Packer 
arvester, corn, J. Keys.. 

atch doors, etc., fusible port for, C. C. Hine... 449, nn 
Hatchway operating mechanism, elevator, D. 














GRBMRoc00ccs cogecseesecg- 095400 sccce : $49, 361 | 
ay rahe ‘and loader. Cols & Neikirk.. 449,462 
ay rake and loader, B. Livingston.. 449,483 
ay stacker, J. H. Ti okens ediaasebobibedaeenenneves 449,540 
| Heater. See Car heater. 
| Heating apparatus, N. E. A ossecceese - 49,277 | 
eating npparatus, electric. M. Ww. Dower... 449,404 | 
Hinge, eSringnene | & se samesgesveus 449,628 
Hinge, spring, F. N. Kelsey. .......... 449,366 | 
Holder. See Coin nolder Line or rope holder. 
Mucilage holder. Opera glass holder. Paper 
holder. Shade or globe holder. Tool holder. 
GT BE Oa, CED... .wecvcccccincceccesscces . 449,368 
Hook. See Lacing hook. Snap hook. 
Hoop for barrels, etc., corrugated, G. Souther.. . 449,597 
Horse protector, 8. P. BERGER. « cccccccescocce - 449,052 
Horse training blind, B, A. Long... cevveces 440485 
Horses, heel expander for, G. T. Chapman oe ovee GE 
Hub boring machine. seqpette B GRE .ccsccoseves 449,494 


Hub, wheel, M. W. Ford, 
Hydrocarbon burner, | B. 



















Rail enair, W. A. Fearon, Jr 
Rails, fastener for fish plates tor, J. 8. Gary 
Railway, R. Hi. Little 
Railwoy condult, electric, F. ©. Blackweil 
Railway crossing, street, V. Angerer... .... 
Railway drawing head, 8. W. Hildreth ... 
Railway. pneumatic, Sharpneck & Balley 
| Railway signal, electric, 8, Tormpkina.... 
Railway system, electrical, §, F, &. Morse. 
Railway time signal, F. B. ide............. eens \ 
Railway track lifter, H. D. Brown. . 4° 308 
| Railway tracks, constructing street, T.G. Gribble 449,117 
| Railway trolley guard, electric, A. W. Mitchell 
49,228, 449,490 
trolley catcher for elec ante 





Railways, antomatic 


J. Parsons . 449.569 
Railways, system for cable, L.. Cutshaw...........- 449,466 
Rake. See Hay rake. 

Rand trimmer, J. W. Plummer...... 0... .....se00s. 440, 222 

tehet wrench, W. H. Hatre......... 441,476 
Reeling machine, K. EK. Bradley. 418.900 
| Reflector, electric lamp, F. Cooley .. 49,408 
| Register. See Cash register. Cash and saies reg- 

iste 
Regulator. See Dynamo regulator. Feed regu- 

ator. 
| Repeater, F. W. Cole 419,574 
Bivbon claap, J. EB. Davenny..........+-sscesessess 449,467 
Roller. See Wringer roller. 

Rolling mill, HW. Aiken seinemnnenent 149.511 
Roofing and lining feit, J. A. Smith coececoee SRE 
| Rope sheave, sectional, Harris & Thomas.......... 4932 
Rotary cutter, reversible, J. Barnes. 449,571 
| Rotary engine, W. J. hendig...... 449,225 
Rotary engine, G. H. Weston....... 449,148 
Ruching, B. 11. Gosewisch....  «... 6... occa eees 440,116 
Ruling machine, paper, A. J Carleton 449.014 
Sand and gravel cleaning machine, F. J. Hoyt.. 449,417 
Sandpapering machine. V. Broiz................000: 449.435 
Sash balance. e. gonnson oseeececeese 449,538 
Sash bar machine, W. H. Noakes.....- 4.180 
Sash, window, L. II. Met DL, ca0. cosqcansesess 442 S62 
Saw swaging machine, J. B. Rhodea.. 449.481 
| Saw table gauge, R. K ‘uehne ° 44y, 369 
| Seale, automatic electric weighing, J. Vv: ‘Davis... 449,408 
me ” =— operated platform weighing, N. : 
enous 449,128, 
Sectional boiler, Bt MR ion ocsawasen 449,379 
Separable boat, J. Aspden.. .... 449,241 
Separator. SeejMagnetic separator. 
Sewing and beating out seams, machine for, 2. B. 

PPeRao -ccenesegnescrecesesee 449,101 
Sewing machine, D. Jones....... 449,509 
Sewing machine ruffier, W. A. Estaver...... 449,112 
Sewing machines, bosom plaiting axtashanant for, 

E. A. Sauber... Be 66 tee . 149.4%5 
Shade adjuster, H. Du Fresne . 449,579 
Shade fabrics, machinery for handling printed, 

Wiggin & Rathbun.. : . 449,305 
Shade or globe holder, T. W. Pritchard 449,171 
Shaft bearings, electric alarm for, G. Hannuh.. “9.411 
Sheet metal flanging machine, J. A. Kurtz......... 440,644 
Sheller. See Corn sheller. 

Ship’s rigging, H. Follett 449.472 
Shoe, G. Schultz duees 449,500 
Shoe, G. L. Shepard... . 49580 
Shoe fastening, P. A. Raymond 449.274 
Shoe protector, C. K. Liowland 449,416 
Shoes, cloves, etc., attachment for, “B.A. MeFad- 

0e- ese 449,564 
Shovel protector, J T. Omlor.... 449,568 
Shutter worker, Wells & Lewis oe $49,508 
Sifter or screen, J. B. White , ease 449,342 
Signal, See Railway signal. Railway time sig- 

nal. 

Signal box, non-interfererce, F. W. Cole. ...448,57 5, 
Siphon intermittent device, A. W. Maraun........ 4 


Snap hook, W. T. Morris 
Soldering, ‘method of and ‘apparatus for ‘electric, 
A. Robinson 














Cleaner. See Grain cleaner. Hydrant, irrigating, W. 

Ch See Dry closet. Water epnagel Ice cream freezer, T. H. 

Clothes drier, G. W. idewsliza 920000 e060 © ccesce . 449.484 | Ice cutter or plow, H. a 

Clothes line fastener, K. Abbiati.. 449,089 | Ice plow cutter, Il. Bodens' 

aomnee bancer, © a Mighell. 449.555 | index and register, combined, J. H. Carpenter... * 449,105 
Clu heb. B BIBS... cocccecce . 449,415 | Indicator. See Cash indicato' 

pe J. e ‘Miller : shee 449.378 | indicaior lock, J. M. Kda@ar..........00.ceeeseens cess 9,314 
Clutch, friction, W. H. Cummings....... .... 449.512 | Inking device, M. a cena soececccocse + «» 449,110, 449,405 
Coal, means for moving siack, E. D. + SEE» . 449,122 | Insect trap, J. G. Rotn.........6ecce see ceeeneeececeee 1.138 
Coal or grain elevator, M. T. 449,495 | Insulated electric conaetiens J. D. Bishop... ..... 449,400 
Coin holder, H. oy Brigham ... 49,2830 | Lron. See Car draw iron. 

Collar. breast, T. W. Fisher . 449.471 | Lroning board attachment, L. Reynolds.... ... ... 449,172 
Collar, horse, 8. T. Marlette 449.488 | Juck. See Lifting jack. 

Coloring and finishing fabrics, we G. Bioede . 449.104 . See Batter jar Z 
Column, buildng front, F. Mesker......... 3, 449,554 | Kitehen cabinet, Brown & Smith...... ee «- 49946 
Confectioners, cooling slab for, G. 8. Collum. 49,577 | Knife. See Foes — a 
Confectioners’ use, beater and penal for, J. W. | Lacing hook, L. F. Pecw ....... ..+--seseeeeeeceeeees 449,449 

Condon . s 449.463 | Ladder, collapsibie, _ w. Harris Loeetaseceinnn nanan 449, 159 
Container and xrinder, combined, | i tii 449,225 | > pom e ape... Na gy 74 reseeseed 449.236 to ery 
Cooli trigerat rat em- anger, electric, H. A. Foster........--.++.. 5s 

mene aie ae es ae, | ~ wens | Ln 4 socket, incandescent clectric, F, A. Weller. 449.604 
Cora, shelier, W. F. Steinbaug 657 | Lantern, magic, F. Scheidig ...... -..-.. 66 ceeeeune 449,386 
Coupling. Bellows fold coupling. Car ‘cou Lathe and planer attachment, J. Waik - 449,392 

ling. Car and pipe coupling. Pipe couplion. Lathes, came operating mechanism for, Mt. é. Boi- 

Thill couplin DD cane sencuhias .cecteecaentt, 640d en00ss .461 
Crane for Btting weights, J. Gaskell...............+ etter box, C. A. ESR a ee ty Si 9.149 
Crate, folding, E. H. etter box, house door, K. Markell... 7: 
Cultivator, W. 8. Cook. kenuese etter box, house door, W. Scott....... 3 | 
Cultivator,J.W.Krans _....... etter marking machine, M. J. Dolphin. 

Cultivator, =. i. c i, P —— Pole, i ae p cbsrccccoeeccceccccecese 
Cultivator, listed corn vel, spirit, H. Greem........- 6005. cereeeeress 
Cutter. Le cutter. Bot mow sucker. Aner. Railway track lifter. Transom 

cutter. eat cutter. na eneeeall 
Cutter bar, G. | Clark = cation r jack, Hi. Billings...........cccccsccerees oe eee 49,515 
Cut-out, C. 8. Van nae Ane or rope holder, Niet BOM. ocn0ccecvecceve owe 49, 
Dark room, portable, . Mar’ we & —_ rf Indicator lock. Nut lock. am 

for, Base 
wae 3 eg eres. Mand Pies fo 5a esesee % ‘eomiguive wheels. me means ‘for truing, J. Bilder... . 449,350 
tooth crowns, G. peepees 408 | Loom, H. A. Remington ...............++.- Q 
Desiceatine appara = . BBE. coc -cocccsceoces 449,350 a. Sor weaving tufted pile fabrics, Skinner & «9.3m 
tato digs’ SOMMONY....-- -- eocgcces-ceersersevesecrsooeses BR | 
} Oe +--+» 449,551 | Loom, le, Skinner %< Pommaiiy pewened 36 
ea as on a4 aren ne Seer ‘449.144 | Loom picker staff check, J. T. } Maraden.... ....... 
Dice vio rack for res ‘oll cloths, Pgh oe Paff... 449,20 — ehatales, float detecting attachment for, — nm | 
pparat e-88 way ecbee iis) ls) errr) Pit er eee ee eee eee) ecese 

J. Speirs.. eee pre en ecee loom weft ae motion, Derigne & Durand....... 449.283 

Door check, J. Drees Lubricator, MeNiece & BlOOM......-..... eeeeeerwes 449.64 
spss ai nea hg PN 
win. bee wegen ta Mail matter, machine for —— - FN. Bth- 
Dratht pair air fore! forcing det Ww. TRIED. cconcetetqcensones+egeis+ dines SRAAaaninTS 
cod ~e B.t ra mee = eee = recess eee Sorel, dye for the manufacture of, M. 
= m é Match racks, machine for filling, @. H. Millen 
| alti and Mandling Che | BD on ner ee nee e ees eseness ane semrasessscees 
Pripiog and Paling aay Merriam. ......... vee 40,574 ) Matches from = a dipping racks, machine for remov- 
i ek. Ld Ordway ss EE “""" 449294 | Measxaremen — for: SS eS min- ars 
apparatus, 8. G. Phillips......- verve efMG,170, 440,281 ute, W. A. evcccceesesoessescceocoseeesoes : 


Spark arrester, G. R. Anderson : 
Speed measure, G. 

Spinning spindle ston ‘basting. J. W. Waities.. 
Spring motor, B. ichelt ° 
Stamp affixing machine, Ww. H. King. ‘ 
Stamp, self-inking, C. 8. Burton 
Steam and hot water ‘generator, D. A. Dickinson. ° 
Steam boiler, H. B. Buckland.. . : 4 
Steam engine, BE. W. Curtiss .......... «++. 
Steam engine, {. Kentnowski.. 

Steel, composition for use in the manufacture of, 





Re re AT 
Stoker, automatic, A. M. Gow....... 6.266005 cscees 448, 157 
Stone, artificial, L. Knricht........... 00.65 cee eevee 449, 152 
Stone composition, artificial, i, Enricht.. $4,151 
Stone, manufacture of artificial, L. Enrieht.. 440,214 
Stone or cement, artificial. L. Boricht........+- 9.619 
Stopper. See Bottle stopper. 

eh Gh Gi GRIN, co.cc cesdewncconesocenevecceseses . 49.218 
Stove, oil, L. T. Wileo 449. 
Stove, water back gas cooking, i. Ruppei.. 449,179 
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Stamp caller, W. Smith 
@tump puller spool, ( “‘unningham & Funk 


Suiny. J. W. Kelley 

Supporter. See Garment paseees 

Suspenders, W. J. Stewart 

Switch. See Blectre switeh. 

Switeh and signal apparates, hydrasiic, J. 
Zinn 


Switch tongue adjuster, |. Mowder 
Swivel, H. &. Keller 





Syringe, electro-therapeatic, E. Bartsch 
Tarwet, set -indicat J. Paterson 
Telegraph trans iter H. G. Robbins 
Telephone, W. Humans 


4 apparatus, J. J 
nitter, A. B. Sebat« 
nw machine, 4. D. Hal 


Telephone circuit an 
Telephone sound tran 
Therm meter grad. 
Thermometer print: machine, J. D. tall 
Thermometer tabe filing apparatus, J 
Thill coupiing, F. N. Kelsey 
Thill couphog. Rose & Thor 
Thrashing cylinder, |. ' rantc 

Tirashing machines, «(raw stacting 












for, A Miller 
Tile, dbaiiding, J. Pajeau 
Tile, roofing, BE. Bennett 


Tire for vehicie wheels, C. Challiner 

Tire tur vehicles, rabber, A. Straus 

Tire for wheels. rahver, Jefferies & Grant 
Tire ti¢h tener. A Reeves 


Tobacco stick, T. il. Rilington 


A 


Carty 


! 


DD. Hall 


atiachment 


Tobacco stripping and booking machine, J. KR 


W iitame 
Tool holder, bortag, & P. Grabam 
Toy, sounding, D. W. Watrous 
Transom lifter, A. L. Peoacck 
Transportation, method of, W. C. Andrews 
Trap. See Insect trap 
Traps, inserting springs in, BE. 8. Hotehkies 
Trees, machine for budding, W. M. Rowell 
Trimmer. See Band tr immer 
Trough. See Water trough 
Treek, electric motor, F. oO. “Blackwell 
Truck for railway care, Pingst & Bemis 
Treck for eusper nee cara, KR. OC. Forsyth 
Trose pad, J. Gare 
Tubular dbotier ranght, D. ¥. O'Brien 


a& wn { 
Type to type bars , 
TyYpewriting machine 
Typewriting machine 


r clamping, H 
Clinton & MeNemara 
. B. T. Mailer 



























Typewr'ting machine, A. BR. Red 

Typewriting machine, H. H. Uns 44y0 
Tyvewriting machines, platen for, H. Abbett 44y 191 
Umbrelia rack or stand, ©. BR. Risdon 449,173 
Unioading apparatus, K. 8. Kirkpatrick tar | 
lL tenst!, combin =: n househod, & Welch we 
Vaive, bail cock . K. Keyworth, Jr my 1 
Valve, center sea! at d by-pass, W. Crighton pry 
Vaive, cut-off, J. ti ing . 

Vaive for compound engines, starting, W. B. Yeo te ii 
Valve for expansion pipes, safety, Bryant & Crow 4 

Vaive for tanks, Goat. Beekman & liutvener te 23 
Vaive, rotary, F. Schneider . 
Valve, steam engine. J. B. Waterous , . te 
Vat and churn, J. Ha wr — 
Vehicie, convertibie, G & G. HU. Betton, Jr.. ‘am 
Venicle running gear, B ). Pease 449,07 
Vehicie seata, jointed iron for, G. H. &G. H. fut- 

ton, Jr . 449,419 
Vehicle wheei. J. N. Clouse . 4005 | 
Velocipede, J. Kdetst ein . ill 
Velocipede, T. B. Jeffery . 20 
Veloeinde, J. O. Rathbun 449,385 
Velocipede, A. W. Schieding . 449, as 
Vuiecaniser, J. Persus . an 
Wagon beds. rab iron for, G. A. Nelson . 49, ‘33 
Waszon, dum t 1 440,212 
w nm. a ver 440.35 

N 449,000 

‘ -» 40.25 
Watch case, traveler's, K. A. Il auten . 40500 
W atehmaker's pliers, FB. bie e 449.00 | 
Water closet. portable, A. 4. Niles . 49,485 
Water elevator, J. Fae 44,252 
Water heating levice. rn Pr. White . oe 
Water troagh, b. Koeppe 449,451 
Waterways, apparatus for scouring. E.G. Holden 49,479 
Weather strip for freight car doors, . 

DBetham 449,599 
Weh fabrica, machine for guiding the edges of, 

L. Lollingworth 4962 
Weighing machine, automatic, H. BK. &@myser 440.276 
Wetahing mechanism, grain. & KB. Brown 449. 4 
Welding machines, be urr prevente: for elec tric, K, 

Thomeon 49.257 
n&ing. expansion drill for. A. Cameron, 449.615 
, groove cutting machine for ol) or gaa, J. 

Addison ; 449,459 
Wheel. See Vehicle wheel. Wind wheel. 

W hee! scotching device, cart, E. Murgatroyd.. 8 
W hifietree, /. M. Blone dell 440.047 
w nd wieel, F. Miller 449,489 

Wind wheei, M. C. Robbins 410.580 
Winker attach ment, M. Sansoucy 44007 
Wire, making seam/ess plated, i. Ff. Peck 440,428 
Wire, manefacturing seamless gold plated, C. R. 

Smith 449,183 
Wire. manufacturing seamiess hollow, R. 

Smith 440,182 
Wrapper paster, C. ¥Y. Koight 40,10 
Wrench. See Monkey wrench. Pipe wrench 

Ratchet wrench. 

Wrench, 11. Hammond 449,410 
rench, G. lL. MoCanley 43,57 
W monger rolier, A. Kohl 444,545 
. ™ 
TRADE MARKS. 
(wars, J. Alvares & ¢ 1.92 
wars, *. Atcano y Meana nae 
Cigars, V. Bustillo & Brother 12M, 1.97 to 19272 
Cwars, J. §. Mortas & ; a2 
(iwara, J. Villamtl! & 19,2988 
Coal. cannel. Macfariane & Mordue 19,29 
Weterwent « rs m resembling soap. lisde 

Carpet ( erand Moth Exterminating Uo ) et) 
Hatr restoratiy T. Pay 202 
Howe supporters, G. Froat & Co ee) 
Liciment, P.M. Murray . . 19.238 
Meal, (©. Oskamp lye 
Paint, Sleck, HM. @. Passett & Cx ne 
Pills, K. Kraoth 19.22 
Porcelain ornaments and toilet and table ware, 

liaviland & Co 19,257, 19,358 
Remedy for blood and liver diseases, D. G. Potts... 19.30 
Memedy for rheumatiam, neuralgia, and |ike dis- 

eases, J. D. Groves 19.231 
Rice. prepared. Cryeta! Rice Milling Companr.. mee 
Seed. bird, French, Rickards & Co - Bae 
Reeds, bu'bde, plants, trees, and shrabbery, J. L. 

Childe 

"hawle, woolen, F. T. Rauch 
Shears. and scissors, and table, pocket, and shav- 

ing outliers. A. J. Jordan 19,28, 
Soap. toliet. COetrom & Lincoln 
Soaps acd lotions, toilet, EK. Rimmer 
Spremaiers, sutomatic, A. Wood 
stoves, heating and cooking. F. A. Kiaine 
Tin plates. Copper Miners Tiopiate Company 
Tin plates, Pontypool Lron and Tinpiate Company, 

ie 
Tm plates end terne plates, Copper Miners’ Tin- 


plate (Umpany 


Tin plates ‘and terne plates, Pontypoo! [ron and 
92 


Tinpiate Company 


Abbott... 




























49,506 | ° 
Seicaut | DWovertisements. 
440542 
nside en ae-* z . 
“os itd Fase sock feciss “**« ire 
The above are charges per agate |ine—about 
240 words per line. This notice shows the width of the line. 
41.555 | and is set in agate type. Engravings may er- 
49.22%: | tisements at the same rate per agate line. by measure- 
43.61 | ment, as the letter press. Advertisements must be 
444.270 | received at publication office as early as Thursday morn- 
= Sf | tam to app | ing Lo appear in next issue. 
449.106 " 
9. LSD 
ae USE AD! 
pny | itis Hard, Dense, and A 
449.287 esive. Does not check or A 
449.25 —~ It is impervious to wind, water, 
440.438 and disease germs. it dries in a 
7 few hours. It can be applied in 
449.556 any kind of weather. It is in en- 
49.133 era! use. Licenses granted for the 
“oT mixing,using, and selling. 
oa | Adar ADAMANT MFG. CO. 
449.680 0% KE. Genesee ™t., 
449, 34 Syracuse, N. ¥ Y. 
Hew —_ 
4.204 Patent Foot Power Machine 
8.168 Complete Outfits. 
449. ug | Wood or Metal workers without steam 
. power, can successfully compete with 
440.5% | the large shops, by using our New 
“on, LABOR SAVING Machinery, 
” latest and most improved for practical 
shop use, also for Industrial Schools, 
449,197 Home Training, etc. Catalogue free. 
wom | Seneca Falis Mig. | Co. 
440,518 | @S Water Street, Seneca N. = 
aT “a a 
i) | STEREOTYPING; THE PLASTER AND 
446 Paper Processes.—Composition and be sy of the 


Tin plates, terne plates. and tin taggers, Old Castie 


iron and Tinplate Company 
Topteal remedy A.i Bavendreter 
Wines and nico he ite 


DESIG 


NB. 


Badge, ©. F. leone 
Raetet, frat, J 
Beit, ap iJ 
Hottie lL. 
frental cabine: 
Rretriderr, P 
Fernace, Kernan, Jr.. & Landers 

Handle for knives, ete.. KR. A. Hathaway 
Hendie for spoons, ete... BK. Leding 
tiandie for epoona, forks, ete... W. 8 
lamp ehade, A. Howard 

Necetecarf, ornamentation of, &. Finkelstein 
Paper, etc.. wrapping, H. W. Burteh 
Spoon, KE C. Baumagras 
Secon, ete. BE. Harris 
Spoon, ete.. KR. Leding 
Spoon or fork handie, HH 
Toy bank, BR. Frisbie 


Doty 


. T. J. Collins 
hk leebers 





Durgin 





5. Swart 


quors, H. &. Woodbury 


DST. 


wns 
» 6% 


A printed copy of the specification and drawing of 


aay patent 


in the foregoing list. of any patent in “—. 


tasved since ar will be furnished from this office f 


% cents. ir 
ber of 


Broadway. New York 


ordering please stats (he name and n 
the patent desired. and remit to Mann & (Co. 


om 
. 


faneandine Pateute may bow be obtained by the 
inventors for any of the inventions named in the fore- 


@otog fist. 

each. If complicated the coat will 

fall instructions address Mann & Co. M1 
Nee York. Uleer lorcign patents may also 


previded they are simple, at « cost of 
a little more. 


7 


or 





| , 
| Pon 
7 7 NanDuzen adit 





the best alloys of metal and proper degree of 


mould, 
pate, etc. A minute 


heat, trimming and mending the 
description of both processes, with numerous illustra- 
tions. A per r gone, interest to every printer. By 
Thomas Bolas, F.C.5. Cc. SCIENTIFIC AMERICAN 
SUPPLEMENTS, 773 a al “S74. 10 cents each. 
























Improved Screw Cutting 


‘| Power tee 

| Drill Presses, Chucks, Drills, Dogs, 
and Muchinists’ and Amateurs 
Outfita. Lathes on trial Cata- 
logues mailed on application. 


165 to 167 Highland Ave., 
SIDNEY, OHIO. 


ADVERTISING SPECIALTI 
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} | 


so = 


A. 


| Inventors can sel! 
* Us outright or have 
manufactured on royalty, inventions of novelty or util- 


Correspondence 


ity that can be used for advertising. 
Coshocton, O. 


invited. The Tuscarvra Adverti sing Co., 





«Ren alanis 
10 SIZES FROM $7 15 


RIVEWEl| 


~ 


\ 


¢ NCINNay, 0. 








TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
~ ) many times greater than that of any similar journal 

»w published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
= the advertising agent intiuence you to substitute 
per for the SCIENTIFIC AMERICAN, when 

of publications in waica you decide it is 
for your interest to advertise, his is frequentiy done, 
for the reason taat toe agent gets a larger commission 
trom the papers having a smal! circulation tBan is allow- 
ed on the SCIENTIFIC AMERICAN. 

For races one ‘a of firet_ column of this page, or ad- 

dress MUNN & CO., Publishers 
361 Broadway, New York. 


ome other 
el ecting a fee 








Barnes’ Ne New Sensitive Drill 


Great Advantages: 
my ah of yt drill _spindie can be Ine 
creased or Diminished 
motion reversed, without stepping the mae 
chine or shifting Its. More or leas driv- 
ing power can be applied to the drill spindle 
as the size of the drill or the nature of the 

work may demand. 

Ww. F. & JNO. BARNES CO., 

1999 Ruby St.. Rockferd, Il. 


THE DAIMLER MOTOR 


THE DAIMLER MOTOR CO. 

is prepared t) furnish 1, 2, and 4 Herse Power 
GAS or PETROLEUM MOTORS 

for all Industrial Purposes. Fully illustrated catalogue 

and price Met on application. Motors in operation at 

Works, Steinway, Long island City. 

Ofice, 111 East 14th Street, New Vork City. 
















Our ADJUSTABLE STOCKS and DIES? 
t 


; are universally acknowledged to be the 

a "K's 

AF A fhe BRT ST MARITAL. and 
same ai Oo P 

wo MANS a ean with a t 


eof yy an lake vi r their use. 
so time og ab aga (Biba . 


NEW YORK TRADE SCHOOLS.—DE- 
scription of the New York Trade Schools watch were 
established nine years ago for the me of gin 
structions to young men ip certain ea, and to 





enabe 
Vith 10 illustrations. are in SCIENTIFIC AMEKI- 


Cay EUer Lemans. ; 751. Weents. To be 
had at this office and fron: all newsdealers. 


‘GATES ROCK & ORE BREAKER 


rts 










Has produced more ballast, road 
Metal, and broken more ~— than 

all other Breakers combin 

Builders of High ¢ Grade "ining 


Machinery. 

Send for Catalocues. 
GATES IRON WORKS, 
50 © Se. Clinton St., « hicage 
245 Franklin &t.. Boston, Masa, 








netantiy, or the | 


are ig 
| pound wound machine, 








ving in- | 
oung men alresdy in such trades to imerove themselves. | 








ONLesee 


Small Electric Motor 


.%. Difficult finished, 
wie can make it. y 8 = at 


Mfr. of Klectric M , 968 
Grand Ave.. New oven. Conn. 


£p|STEREOTY PI NG.—A. VALUABLE 


series of lectures by Thomas mune Betas, 6 

recent methods in this branch o ‘yp y. With 28 
illustrations. Contained & in & tt. MEKICAN SUP- 
PLEMENT, Nos. 7 74. Price 10 cents each. 
To be had at this o sand from all newsdealers. 








“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER |: 





Important Improvements. 
” All th he Essential Features greatly perfected. 
The Most Durable in Alignment. 
Cusiest Running and Most Silent. 
All type oumel in 10 seconds without soiling’ the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 
Send for ¢ nd for Catalogue. 


xz. 


Remington 


has set the copy for writing 
machines for 15 years. 
It is to-day the 


Standard 


and expects in the future, 
as it has in the past, 

to lead all others 

in adding improvements 
to what will always be 
the true model of a 


Typewriter. 





Wyckoff, Seamans & Benedict, 
327 Broadway, New York, 











HOW TO MAKE DYNAMO. ELECTRIC | | gents 


Machines.—By Geo. M. Hopkins. With drawi tascale | 
and full directions for constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly. 
magnetize steel, ring a large gong, give powerful shocks, 
sr, induction coils, and will, tor tem use, re- 
8 or 10 Bunsen ceils. Contained in UPPLEMENTS 

tét and 599. Price 0 cents each. he larger ma- 
chine pooSuces eight i6-candle lights or one powerful 
t. Can be arranged as a series, shunt, or com- 

Can be run for a short time by 
two or fourmen, Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
Sasee Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel- 

ligent person with the of these drawings and instruc- 





tions may make useful, durable, and effective machines, 
Contained in SUPPLEMENT 600. Price 10 cents. 
MUNN & CO., PUBLISHERS. 31 Broadway, New York. 


PATENTED NOVELTIES ‘2. fic'ncou 


acturer or inventor, H. & Son, ce 
oo 9410 Exchange Ride, ui Van 1 Buren St. Chicago. 





of merit sold | 









Address: The American Writing 
Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway, 


DEVELOPMENT OF AMERICAN 
Blast Furnaces. with ia) reference to large Yields.— 
By James Gayley. A ion of some of the 





bo blast furnaces in the United States, showing the 
in m Gostgn ice by means of wh ex- 
emaare 2 telds have See eae in the last 

ntai n aN 
76. ibcents. To 


AMERICAN SUPPLEMENT, No. 
be had at this office and from 


Starrett’s Universal Bevel Protractor 


Weighs 6 ounces. Blade 
yA + Nabe 









pers, 
ui, and ane Full Ene of Vine 


Lo STARRETT ATHOL: MASS. 


NEW CATALOGU 
FA vavuasie P PAPERS 








fnoat tounanaumeliame 2 
MUNN & CO., 361 Broadway, New York. 


[Apri 11, 1891. 


E ICAL! 


8ma!! Motors P45 Bore Power. Smal “ 
ae io a= a 20 Lamps. Our own 


NOVELTY ELECTRIC CO. 60.54 "North 4th St., Phila. Pa, 


OIL WELL SUPPLY CO. Ltd. 


91 & 92 WATER STREET, 
Pittabar ch, Pa., 
Manufacturers of everything needed for 
ABT HESSIAN WW MiI.Ls 


for either Cos, Ou. Water, or Minera) 
Tests, Boilers, Engines, Pipe, 
Cordage, Deatitne Tools, ete. 
Lilustrated catalogue, price 
lists and Wend sheets 
on reques 


a5 HYDRAULIC OR JET- PROPELLED 


Lifeboat.—Description of a naval lifeboat pro- 

lied by a jet of water, with full details and 
Eee mai m features of construction and of the trials made 
of it wor maneuvering power. With 4 illustrations. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 


770. Price 0 cents. To be had at this office and from 
newsdealers. 














to 
to 3000 feet. We ufacture 
and furnish e 
to drill and ma Port, 
Moun 
Drilling Machines for 100 to 


4 Olt Weill Sx pei Con 
an e a 
80 Beaver Street. Ne w 94 


USHMAN CHUCK 


plete line for all uses shown in new 
eee Ae catalogue, free to all. 
Cushman Chuck Co., Hartford, Conn. 


A BOON TO THE DEAF! 


Osgood’s No. 1 Hearing 
Horn is Hey ‘oaly instru- 
ment that will help the 
deaf. Made from best bell 
metal, and Mt last for 
years, Carried in the pock- 
et and used in public with- 
out attracting attention. 
Price $5. Sent C. O. D, 
May be returned after 2 
weeks’ trial if not found satisfactory. 

O8GOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 


GYMNASTICS FOR GIRLS —AN IN- 


teresting account of the course of instruction given 
at the Berkeley “Athletic ‘Chub for Ladies. With 18 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUPPL«- 
MENT, No. 753, Price 10 cents. To be had at this 
office and from all newsdealers. 


ClIARH’s 
Ventilating and Drying 


+ 
ht Running, Adjustabie 
~~ Self-Oilin Bearinas. 


Also Rubber Prose Rolie for for Wool 
and Yarn Washing and 
Dyeing Machines. 


GEO. P. CLARK, Manuf. 
Box L. Windsor Locks, Ct. 


OTTO GAS ENGINES 


33,000 SOLD. 
Engines and Pumps Combined. 


For COAL GAS 
or GASOLINE. 


SCHLEICHER, SCHUMM & CO. 
PHILADELPHIA, 
CHICAGO, NEW YORK. 


ON GAS ENGINES.—A VALUABLE 
r by E. Delamare-|eboutteville. touching upon the 
istory of gas motors in general. and describing in de- 
tail the “Bt mplex’ engine invented by the author and 
Mr Malandin. With 3 figures. Contained in ScIeNTIFIC 
AMERICAN SUPPLEMENT. Nos. 715 716. Price 10 
each. To be had at tnis office and from all pews- 








































| dealers. 


Shepard’s New $60 Screw-Cutting Foot Lathe 


Foot and Lyd Lathes, Drill 

Scroll Saw Attach- 

ments, Chucks, Mandrels, Twist 
Drills, Dogs, Cali etc. 

Lathes on tri thes on 


ment. 

4 for catal eof Outfits 
for Amatears or 
Address ay i 
134 East + 

Cin 


Useful Books! 


Manufacturers, Agriculturists, Chemists. Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
@ Copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York. 











d Street 
nnati, Ohio. 


Gap Lathe, 91: 25. 








BXCELLENT BLAck = Corrs, only equaled by p 4 
qraghy. of of anything writ or drawn with any Pen b 









Ten Eyck & Parker, 66 Pine Street, New ork 











Edco System. 


CBhreet Cars. Accum neat Plants. Blectric 


namos. Oldest and 
seeat empacteneed Miers Motor in the world, - 
THE ELECTRO DYNAMIC COMPANY, 


2% Carter &t., Phila, Pa. # Broadway, New York. 

















APRIL 11, 1891.] 


Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & CO. 
Publishers, Booksellers, and Importers, 
810 Wainut St.. Philadelphia, Pa.. U. 8. A. 


@o"Cer gow and Revised Catalogue of Practical ana 
Books, 86 pages, Svo, and our other Catalog 
and Circulars. the whole covering every prone oft Bel 
ence applied to the Arts, sent and 
to any one in any part of the world who will furnish his 
address. 








ROPER’S HAND-BOOK OF ‘ea 
AND MARINE ENGINES. 


Containing a description and tentions of i | 
description of Land and Marine Engine in use at the 
date of its publication, whether simple o° compound, 





horizontal, verti beam, steeple. direct- cting, back- 
action, geared, oscillating. trunk, or rotar,. with rules | 
for their care and management. CC... ..46 »....83.50 


By STEPHEN ROPER, Engineer, 
AUTHOR OF 


Practical Handy-Books 


ENGINEERS AND FIREMEN 





Engineers’ Handy Book.............0......+s0+++ Price $3.50 
Use and Abuse 0 FS : vesaqvene Ie 
Hand-Hook of Modern Steam Fire Engines. eocneees 3.60 
uestions and Answers for pnemeere. paseccouseabtt ao 
Rand-Book of the Locomotive Gbhghewnnedoeene 2) 
Roper’s Use and Abuse Steam Boiler... 2.00 | 
inctzeettons and Suggestions for Engineers and . 
PRs ncas chadnnsscces ccegeccaes camececes cescccenes . 
Catec — ‘of High-Pressure Steam Engines agventes 2.00 


Young Engineers’ Own Book. 

They are the only books of the kind ever published in 
this country, and they are 80 | that any os or 
fireman that can read can easily understand t 

send for Descriptive Catalogue mailed free. 

For sale by all booksellers, or will be sent to any part of 
the United States or Canada on receipt of list price. | 

¢@” Send money in Registered Letter, P. O. Order, or 
Postal Note, 

EDWARD MEEKS, 

1012 Walnut Street, Philadelphia, Pe. 


ARCHITECTURAL  ROOKS 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwe!ling house or sta- 
ble, either in the country or city. or any builder wishing 
to examine the ‘atest and best plans fora church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS’ AND BUILDERS’ EpiTION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to buila for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail! draw- | 
ings of almost every class of building, with specifica- | 
tion aod approximate cost. | 

Nine pound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Sutched in paper 
covers. Subscription price, per annum, $2.0. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


GRAND PRIZE—PARIS EXPOSITION, 1889 


THIN PANEL STOCK 


In Whitewood, Walnut, etc. 
Manufactured by the original ** Systéme Barges.” 
received the Highest Award and only “Grand Prize” 
given to this industry. The only “ Systéme ” introduced 
into By ~ and America produces a perfectly 
sound cut le 


HENRY T. BARTLETT, 


CABINET Woops MAHOGANY 
and VENEERS, SAW MILLS, 


200 Lewis Street, New York. 





























ELECTRIC POWER TRANSMISSION | 
in Mint Operations.—By H. uldi 

presentation of some of the AD slready ‘toward 
the application of electrical se te ing pro- 


cesses, with sume practical suggestions a ey yy 
from those who have had personal experience in 
operations of such apparatus. W ith 2 illustrations. _ 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
7P3- ce 10 cents. To be had at this office and from 
all newsdea/ers. 





ame 





STEREOPTICONS 


i TERTA tos vol | 


LANTER! | a) DRED’ COLOREL 


\QUEEN Xe 


PATENTS! 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years’ 
erperience, and now have unequaled Vacihtves for S24 
Preparation of Patent Drawings, §) fications, and 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Count Messrs. Munn & 
Co. also attend to the preparation Of Caveats, ( oy Heer 
for Books, Labels, Reissues, Assignments, rts 
on Infringements of Patents. Ali business incrested to 
them is done with special care and promptness, on very 
reasonable e \erma. 

Paya sent free of charge, on ication, ) 
taining __ information about Patents = to 
; directions concerning fates. < pyriahts, 
Destan ny Aperets. p. Neigsues Inf rinwemes 
signmenta, Rejected Cases. Hints on the Sale of Pa- 

We also send, free of charge. a Synopsis of Foreign Pa- 
tert Laws, showing the cost Lary of securing 
Patents in all the puneigal ope countries of the world. 

MUNN & co., ay of Patents, 


ew York. 
abRANCR OFFICES No. ‘as da F eae Pa- 
etfie Building, near 7th Street. Washington, D 


DEAF NSS. 2.! Se sectrage 


only ty BeHmoos, 58 Broan. Deeps ME. Wot Wester beck of proctal REE 


OQODELS & 














WORKING 


LIGHT MA 


Scientific American. 


do you suppose are sold b little extra on the 
SAND KNIVES the bandie? ih povd man J+ - 


pament ont 
get too. made ou nor. Cutis exact size. 


awhile samples 





meee <4 "Gresh, 
iedo, 0 Shio. 








THE NEW NON-CONDUCTING MATERIAL 
is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, ladenprestinne by heat and 
unexcelied asa Non-Conductor. U. 8. Navy tests show 


uae teat in = qualities. Made into sectional form 
at inte 7-4 and roils for large surfaces. Send for Samples. 
re ler Ceverings, Stenm Packings, Asbestes Cleth, Asbestos 


THE Sr ate ENCE CO., 59 and G1 Liberty St., New York. 
BRANCHES >—Philadelphia, Chicago, Pittabureh, Boston. 








STENCILS, STEEL come STAMPS, STEEL 
Al 3, Burning 
Ly and log Hammers, 





EVERY USER OF MAC Se 


Ley ny Use Loose on this ys 


ven in our “ Catalogue 
ie Sent TIT Cncinzati. Ohio, 


VAN DUZEN & TIFT, Cincinnati, Ohio, 


—— MENTION cs rares. ——— 


ELECTRO MOTOR, SIMPLE. HOW TO 
|make. By G. M. Ho of asmall electro 
motor devised and constructed a view to 
amateurs 2 make a motor which might be driven with 
advantage 7s @ current derived from a battery, and 
which would heave sufficient power to operate a foot 
lathe or any mectipe requiring not over one man power. 
ith li Contained in SCIENTIFIC AMERICAN 
SUPrLament No. es. Price 10 cents. To be had at 
this office and from all newsdealers. 


THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 
&@- Speed, Comfort and Safety, 
AGENTS WANTED. 
Large IMlustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., sa 


STAMFORD, conn. 
IMPORTA NT TO PATENTEES. 
~ | to write, before plastag aapee on masbet. tp the Mame 
* ‘ C m a» - 
ICE-HO us E AN D REFRIGERATOR. ager of t the Richard K. Fox isrten" and Supply De- 
an one | partmen r uare, 
yy of cold house for ng frait from oat “+ —_—___—— 


of fom he"ic-w' "| FAMILY ICE MACHINE !os.c: t's 


pe 
tained in 3 4S AM RICAN X SUprLEMes No. 116. N. ¥. ‘Stat e Rights fc ee 
KOCH’S DISCOVERIES.—A FULL AC- | 


~~ ¢ Count of Dr. Koch's remedy for tuberculosis, the method 


- Seen | Soest Quanity. of using it. etc. With 9 illustrations. Contained in 
Pacscsran fe o, Savet es. | pw ae ANER@DAN SUPPLEMENT, No. 782, Price 
10 cents To be had at thic office and from all news- 
T. H. MCCOLLIN & CO., lao Arch | Streat. “Priiadetsnia | dealers. 


HARRISON CONVEYOR! — 
Handling 6Fain, Coal, Sand, Clay, Tam Bark, Cinders, Ores, Seeds, &c. 
Greases. | BORDEN, SELLECK & CO.,5 se5o4%rs, Chicago, tL 


After being on the Market Five Years 


The “ACME ”’ still Leads! 


Sizes One, er ayes and Four Horse Power. Arranged for either NATURAL GAS 
or Kerosene Oil fire, as ordered. No extra insurance ae nm on account of the oil fire. 
Send for catalogue giving full particulars and prices. 


fee Sacce tink ne, ROCHESTER MACHINE TOOL WORKS, Brow's Rate, ROCHESTER, N. Y. 







Plates 
BELLOWS & KONIGSLOW, 
3u 4 Seneca St. c Cleveland, 6. 


ICE HOUSE AND COLD } ROOM. —BY BR R. 
. Hatfield. construction. 





With directions for 
»- Contained in SCIENTIFIC AMERICAN Sore 
PLEMENT, 59. Price ‘0 cents. To be had at this offi 
and of all newsdealers. 


TYPEWRITERS. 


like establishment in the world. First- 
nstruments 








chines sold on monthly payments. Any Instru- 
ment manufactured PECEALAN. Wholes toexamine. 
EXCHANGING AS AL Wholesale prices 
to dealers. Illustrated Catalogues Free 

Broadway. New York, 


HEADQUARTERS, tt 144 La Salle St., Chicago, 
Burnhan’s New Improved Standard Torbine | 


Vertical er e Mesinontel, Yields a greater per- 
——— =< ater used, either with full or part 
ge Fawn, and is the simplest constructed and 
finished wheel in the market. Can fill your 
order ‘promptly. BURNHAM BRO68., York«, PA. PA. 
















































IN THE WORLD 








THE PHONOGRAPH.—A DETAILED) 


description of the new ana improved form of A pho- 
nograph just brought out by ison. With 8 engray- 
inge. pacemnes n SCIENTIFIC AMERICAN SUPPLE- 
MENT, No ice 10 cents. To be had at this 
office and from ail newsdeniers. 


FOR RENT 


Ps the | best ; Maturns Gas City in Indiana, Build- 
Heat, Light, and Power. Equipped 

whh “Automatic Sprinklers, Steam Heat, and 
ic Light. suitable for fi light or heavy manu- 


AS. BOYCE, Muwncts, inp, 





Pune Acuminr 


ALUMINUM. A Pocket Rule made of 
Free. tally fot 8 conte. finely graduated 
‘d oe oe Conte. L GINEERIN 4 8 i Privat 
. WELCH, @ Sodbury Street, Boston. | CEUEE, on New York of rooklyn by an experienced 


ERFECT*~ PER C. EB. & 8.. P. O. Box 778, New York. 
wewsPAPET ILE 


sate come ILE! A LIBRARY For $1.00 


The K 

azines. and pamohiets, has been recently improved and 

| price reduced. Subscribers to the o BCLENTIFIC AMERI- 575 Five books in one. Worth 
CAN and SCIENTIFIC AMERICAN SUPFLEM 5yT can its ty in gold to every 
supplied for the low prige of $1.50 by wee. or $1.3 at the The er / latest in 
ofuce of this bo: rd ra, vidoe: nscription formation for 20 different 
* SCLENTLPIC merRICAN” tn Necessary for 
ev 0 wishes to preserve tl the paper. Address 
ens A < CU,. Publishers SCIENTIFIC AMBRICAN, 


CHUCK AND. MICROMETER STOP 
D. Parkhurst. 














trades. This wonderful bow 

contains 575 pages absolutely 
teeming with rules, tables, sa 
cret processes, and new infor 
mation that cannet be had 
geewhere for less than $25.00, 








‘or urs.— c. wtption ofa he Modern Steam Engine— 
simple and y -—" for use with a di- How to Read an Indicator— 

ding and the micrometer stop that is used The . +s Air Brake 
to regulate the of the cut in the graduation of —Blacksmith’s and Machinist's 
circles, etc. . Contained in SOCLENTIFIC Tools —Practical Mathematics 
AMERICAN SUPPLEMENT, No. 772. Price 10 cents. To Simplified— Tin and Sheet Iron 
be had at this office and from all newsd Worker’s Manuai—Carpenter’s 
- = — AGES Manual—Points for Painters— 

P. 


How to Ge and ay it 
Pater 
chanical A Me- 


| one ham v guarant a 
| lutely correct. vohime 00 for a copy bound y silk 
cloth, or $1.50 for Morocco binding. With each copy 
rd the book we yt free a comp ela work chart 
| ular price of this 
ete., of | chart is SLA AGENTS WA ._ Write for 
Publishers, 263 Wa- 
bash Avenue. Chicago, Ill. 














Wag HAT Uncle Sam and Aunt Columbia thi 
Wisi 


HINGTO ond Guarsie. Send oy | 














PORTER MFG 


E 











ICE and REFRIGERATING MACHINES 





rinting Dies, Brass Signs, Door | 
and Reals. 


237 








nteneeemenias 


PROPOSALS. 





PRorcsaLs FOR IMPROVEMENTS IN 

MAIL-BAGS, MAIL-CATCHERSS ND 

MAIL-BAG ABEL- HOLDERS. 

Post OFricre DEPARTMENT, WASHINGTON. D. C., 
February 2, 1891.—Sealed proposals from patentees or 
their assignees for eranting the use of patented im- 

vements in the mode of opening and closing mail- 
of any kind, and in the construction of matl-bags, 
mail-catchers, and devices for labelling ma!!-bags. wil! 
be received at this Department untt! noon, on Wednes- 
day, the second day of September. il. Al! proposals 
must be in accordance with the apevifications, which can 
be obta'ned from the Second Assistant Postmaster Gen- 
eral, Mail sip Division. 





N WANAMAKER, Post master Gener. 


ROPOSALS FOR MAIL-BAG CORD- 
ott owe ee FOR IRON AND 
| STEEL R POST OFFICE DE- 


PARTMENT. 


Post Orrick DEPARTMENT, WASHINGTON, D. C., 
February 2, 1891.—Sealed proposals wil! be received at 
this Department until noon. on Wednesday, the sixth 
day of May, 181, for furnishing, according to contract, 
| Mail-bag Ccord-fasteners, fron, Steel, Brass, Oils, and 
| Waste. All proposals mast be in accordance with the 
specitications, which can be obtained from the Second 
Aasistant Postmaster Generni, Mai! _ > Division, 
JOHN WANAMAKER, Postmaster General, 





Experimental Science 


BY 
Geo, M, Hopkins, 
Interesting Experi- 
ments in Every Branch 
of Physics, Descriptions 
of Simple and BMicient 
Apparatas, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Ae 
graphy, Microscopy. Op- 
tical Timmons, ee #N+< 
tes, ete. A world ‘of Valu- 
| able Information. A 
Sonree of ational! 
| Amusement. A superb 
work for Young and Olid. 
[ilustrated Circular and Table of Contents sent free. 
40 PaGEs. 68) ILLUSTRATIONS. 
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